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axis only.

The moments are referred to the point shown on the diagram of

figure 1. The symbols are defined as follows:

b

i

wing span, 60.00 in.

drag coefficient, 2%%5

-drag coefficient at zero 1lift

1ift coefficient, E%g&

lift-curve slope, 1,/ , per degree

rolling-moment coefficient, .Rolliggbmoment

effective -dihedral paraineter}, 601/6[3 s per degree

pitching-moment coefficient, Pitchingbmoment
a

longitudinal stability parameter, dC,/dCr,

yawing moment coefficient, Yawingsgoment

directional stability parameter, oCp/3B , per degree

Side force'b

side force coefficient, S
q

reference chord, 13.10 in.
free-stream Mach number
free-stream dynamic pressure |
Reynolds number per foot

wing .reference area, 5.00 sq ft
angle of attack, degrees

angle of attack for Zero 1ift
sngle of sideslip,’&egrees»

horizontal-tail deflection

" ‘Model Part Designations:

wing

body without gun bulge

LASSIFIED




SUBSONIC WIND-TUNNEL INVESTIGATION OF THE .
PROPOSED MCDONNELL—DOUGLAS SPECIALIZED

CLOSE AIR SUPPORT (A-X) AIRPLANE MODEL

By Vernard E. Lockwood
and W. Pelham Phillips

SUMMARY

A subsonic wind-tunnel investigation of an unpowered 0.11593-scale model
of the proposed McDonnell-Douglas A-X airplane has been made in the Langley
High-Speed 7- by 10-Foot Tunnel. The results indicate that for the range of
angles of attack and Mach numbers investigated, the model possessed static
longitudinal, lateral and directional stability.

INTRODUCTION

At the request of the Department of the Alir Force, the National
‘Aeronautics and Space Administration has conducted a series of wind-tunnel
tests on unpowered scale models of airframe manufacturers proposed
specialized close air support aircraft (A-X). These tests were made in
order to investigate critical aerodynamic problems, to provide informetion
for use in verification of the contractor's estimated performance data, and to
- provide credibility to the A-X concept formulation studies.

The purpose of this paper is to present the results obtained on the
0.11593-scale model of the McDonnell-Douglas A-X airplane. The tests were
conducted in the Langley High-Speed T- by 10-Foot Wind Tunnel at Mach numbers
varying from approximately 0.30 to O.7l6wh1ch correspgnded to average
Reynolds numbers(per .foot) of 1.91 x 10° to 3.56 x 10 The maximum angles
of attack tested depended on Mach number and configuration varying from
about 17° at M®% 0.30 to about 5° at M= 0.71.

SYMBOLS

The coefficients of forces and moments for the plotted data are referred
to the stability axis system for the longitudinal characteristics and to the
body axis system for the lateral and directional characteristics. In addition,
a tabulation of the longltudinal characteristics utilizing both axis systems
is included. The tabulated sideslip characteristics are presented for the body




The angle-of-attack range through which the model was $tudied depended on
the test Mach number. At the low Mach number (M = 0.3) the test angle-of-
attack range varied from -2° to sbout 17° and at the high Mach number (M = 0.71)
from -2° to about 5°. The sideslip range varied between -4° to 4°et angles
of attack of about 6°.

MEASUREMENTS AND CORRECTIONS

Aerodynamic forces and moments were measured by means of a six-component,
electrical strain-gage balance (729) housed within the model. In order to
insure turbulent flow in the model boundary layer for the test, a 0.10 inch
wide transition strip of No. 90 Carborundum grains were placed 0.90 inches
behind the leading edge of all model components. (See reference 1.)

The angles of attack and sideslip measured in the tunnel vertical plane
were obtained by accelerometers mounted in the model. Angles in the tunnel
lateral plane were corrected for sting and balance deflections under load.

Pregssures were measured in the balance cavity and at the model sting
aperture. The balance axial force, normal force and pitching moment were
adjusted to the condition of free~stream static pressures and data presented
includes these corrections.

From & comparison of data obtained from upright and inverted model tests

. (see figure 5), it was determined that an insignificant flow misalignment angle
existed in the region of the High-Speed T- by 10-Foot Tunnel occupied by the
model. No corrections were therefore applied to the angles of attack or
sideslip for flow misalignment. :

Jet-boundary and blockage corrections calculated by .the. methods of
references 2 and 3, respectively, have been applied. ' :

ACCURACY

The accuracy of the individual measured quentities, based on balance
calibration and repeatability of data, is estimated to be within the
following limits:

M = 0-60
Cp = *.0005 ¢y =% .oo1
cy = *.005 o =7%0.05
¢y .= ¥.0002 g =%0.1
cg;[ = L.005 M=% .o01
Cp = £.0003

¥
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B, body with gun bulge-

N engine nacelle

H: .horizontal tail

V -vertical tail

D dorsal fin

_Y ' pylons, see figure 2

J triple.ejection rack, see flgure 2
T ' bombs, see figure 2

MODEL

The model used in the investigation was an 0.11593-scale model of a
proposed twin engine, propeller-driven attack eirplane. A three-view '
drawing of the model is presented in figure 1. Drawings of the bombs, pylon;,
racks and their locations on the model are presented in figures 2 and 3. ’
Photographs of the model mounted in the Langley T- by 10-Foot High-Speed

Tunnel are presented in figure 4, Additional information on the geometrlc

characteristics of the model are presented in Table I.

The model,which was unpowered, incorporated'a twisted and cambered high
wing of aspect ratio 5.0 and taper ratio 0.30. Except for an all moving tail,
the model was void of control surfaces. (Some slight differences exist

" between the model and the proposed A-X airplane configuraﬁion; these

differences are: (l) the sirplane wing location and center of gravity will

. be five inches further aft than that represented by the model and (2) the

airplene will have no dorsal fin. )
TEST CONDITIONS

The average test conditions for the investigation were as follows:

M Stagnation. Dynamic R/Pt
Temperature, F Pressure, lb/sq £t

.302 90 127.6 1.91 x 102

403 92 216.2 2.46 x 10¢

606 100 hor.1 _ 3.27 X 106

.713 110 541.9 3.56 %

N

({\4
“UZ




moment slope at Mach numbers below O.Tl. However, at a Mach of 0.71

(see figure 10(e)) adding the pylons and bomb racks to the configuration
resulted in a significant increase in the stability level of the configu- !
ration. The reason for this increase in stability is not fully understood,

however, it could possibly be the result of interference on the wing (and

" horizontal tail). '

The-effect of various store loédings on the longitudinal aerodynamic
characteristics of the configuration is presented in figures 8 and 9 and the ]
drag characteristics are summarized in figures 11 and 12. In general, adding
the stores 1in various combination had only a slight effects on'the 1lift and
pitching-moment characteristice of the configuration. However, as shown in
figure 11, adding the pylons, racks and seven bombs nearly doubled the drag
of the clean configuration at low 1ift coefficients. It should be noted,
however, that the drag increments for various configurations tend to decrease
as the 1lift coefficients increases which result in the drag increments for
higher 1ift being considerably less than that shown in figure 12 for Cr, = 0.
The data presented in figure 11 also shows the effect of location of the
bombs on the variation of the drag with 1lift coefficient. As can be seen, the
bombs mounted out near the wing tips results in substantially less drag than
when the bombs are mounted between nacelle and fuselage.

The effect of deflecting the horizontal tail on the longitudinal
aerodynamic characteristics is presented in figure 7 for the clean configu-
ration and in figure 10 for the configuration with seven bombs. Adequate
control power appears to be available +to trim the configuration over the .
‘entire 1ift coefficient range, @8 horizontal-tail deflection angles of 0°
and -5° (see figures 7 and 10) Wwill trim the model over a range of 1ift
coefficients from 0.2 to 1.05. (The proposed limits of the horizontal-tail
deflection on the airplane are 2° to -8°.)

Estimations of the longitudinal aerodynamic characteristics of this
configuration have been made and the results are compared with experiment
in figures 13 and 1k. Figure 13 presents the variation of the longitudinal
stability parameter, the lift-curve slope, and the angle of attack for zero
1lift for several configurations. The lift-curve slope and the longitudinal
stability parameter CmCL for the wing-body configuration was éstimated by

the method presented in reference 4. The planform used for the calculations

was assumed to be the combined planforms of the wing and fuselage. The
horizontal-tail contribution to the stability was estimated by reference 4

(for the lift-curve slope and aerodynamic center location) and reference 5

for the flow field characteristics (downwash rate de/da and the dynamic

pressure ratio). The angle of attack for zero lift was calculated by the

method presented in reference 6. The estimated data presented in figure 13

are seen to agree reasonably with the experimentally determined data. : .

Figure 1k shows a comparison of experimental and estimated drag polars
for the configuration without pylons, racks or bombs. The skin-friction drag .
was computed by equations given in reference 7 and is presented in Table IV. The
form factors which account for wing thickness and body fineness ratio was estimated

¥ i B g o B
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PRESENTATTION OF RESULTS

Table IT presents a test log for the data obtained in the Langley High-
Speed T- by 10-Foot Tunnel. The tabulated results are presented in Table III.

The figure’content is outlined in the following table:
Figure

Longitudinal characteristics _ .
- Comparison of model upright and inverted « « o « o ¢ « o o o o o
Effect of bomb racks and pylonsS: « « ¢ o o o o v o o o o o o ¢ o o
Effect of horizontal-tail deflections for configuration '
WBeNVD, (YiJlYa) s e e e e s s 4 e te e b e e ee e s ee e .

Effect of bomb configuration « « « ¢ o ¢ ¢ ¢ ¢ ¢ o ¢« o 4 o6« o .
Effect of number of bombs. « « ¢ o ¢ o ¢ o ¢ ¢ ¢ o o o o o 4 o o s
Effect of horizontal~tail deflection for configuration , ,

WBENVD,(YlJTl_6,Y4T7). A ¢

Sumary Ohax‘aCfbeI‘iStiCS. e 0 8 & e .6 & o e 06 & e e o ¢ & o8 o e o 11-15

Lateral characteristics _ A
Effect of bomb configuration « « « o« o o o o o s o o s o o o o« « 16
Effect of vertical-tail configuration. . « « o ¢« ¢ ¢ v ¢ ¢ ¢« o « & 17

SUMMARY OF RESULTS

In order to expedite publication, the data are presented without
detailed analysis. A few pertinent remarks concerning the aerodynamic
characteristics are appropriate, however.

Due to the critical timing of these tests in relation to the USAF
evaluation schedule, no extrapolation of these data to full-scale Reynolds-
numbers or surface condition have been included in this paper. The data
presented herein also do not include power effects.

Longitudinal Characteristics

The basic longitudinal aerodynamic characteristics for the configuration
without stores or pylons (figure 6) indicate that the 1ift and moment
characteristics are relatively linear up to a lift coefficient of about 0.90.
Above this 1ift coefficient, a slight nose down pitching-moment variation is
evident. Adding the pylons and bomb racks to the configuration (see figure 6)
resulted in a. material increase in drag coefficient and a negative increment
in the pitching-moment coefficient with essentially no change in pitching-
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by reference 8. No increment in drag due to interference of one component on
another is accounted for in these estimates.

The Reynolds numbers based on an average leading-edge radius of 0.018
feet for this configuration at all the test Mach numbers were greater than

" 20,000. As indicated by reference 9, leading-edge suction values of about
95 percerit can be obtained at Reynolds numbers, based on leading-edge radius, of

above 20,Q00. In view of these results, plane wing drag-due-tQ~-lift values
corresponding to 95 percent suction were used in estimating the model drag

- polars. Reasonably good agreement is demonstrated between the estimated and

calculated drag polars at all the Mach numbers up to o.?p. The lack of
agreement at a Mach number of 0.7l can probably be attributed to shock~induced
flow separation, which is not accounted for in the calculation.

No critical longitudinal serodynamic problems are apparent in the results
for the range of variables tested.

Lateral~Directional Characteristics

The lateral-directional tests were directed towards determining the
high~speed, low angle-of-attack characteristics associated with the attack
phase of the mission where power effectsiare expected to be small. The data
which are shown in figures 15 and 16 end summarized in figure 17 show the

model possesses positive directional stability and positive dihedral effect
' for the range of Mach numbers from 0.3 to 0.6. Actually, little effect of the

bomb configuration is noted on the characteristics. The effect of the dorsal
fin is likewise small. The various configurations tested show an increase in
directional stability with Mach number as 1s indicated in figure 17.

CONCLUDING REMARKS

A subsonic wind-tunnel investigation of an unpowered 0.11593-scale model
of the proposed McDonnell-Douglas A-X airplane has been made in the Langley
High-Speed 7- by 10-Foot Tunnel. The results indicate that for the range of
angles of attack and Mach numbers investigated, the model possessed static
longitudinal, lateral, and directional stability.

"
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TABLE I - CONCLUDED

Wetted Areas
Fuselage, sq ft
Nacelle (2),sq ft
Wing, sq-ft
Vertical tail, sg ft
Horizontal tail, sq ft
Pylons (3), sq ft

6.727
3.293
7.607
2.305
2.527
0.322
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TABLE I - PHYSICAL CHARACTERISTICS OF MODEL

Wing

Root airfoil section NACA 63A017 Modified

Tip airfoil.section ' NACA 638013 Modified

Taper ratio 0.30

Aspect ratio 5.00

Area, sq Tt . 5.00

Span, ft 5.00

Root chord, in. - ' 18.46

Tip chord, in. 5.54

Mean aerodynamic chord 13.16

Wing incidence, degrees 3.00

Geometric twist, degrees washout 4.00

Leading~edge sweep, degrees 6.00

Quarter chord sweep, degrees 0.00
Fuselage

Frontal area, sq ft . 0.293

Length, in. 6L4.00

Depth (maximum) in. 8.35

Width (maximum) in. 7.07
Horizontal Tail

Root airfoil section NACA 63A013

Tip airfoil section NACA 63A011

Taper ratio 0.30

Aspect ratio .00

Area, sq ft 1.36

Spen, in. : - 27.94

Mean aerodynamic chord, in. T.73

Tail length (0.25 wing MAC to 32.69

0.25 tail MAC) in. -
Quarter chord sweep, degrees 15.00

a

Vertical Tail

Root airfoil section - NACA 63A013
Tip airfoil section NACA 63A011
Taper ratio . 0.45
Aspect ratio ‘ 1.20
Area, sq ft 1.03
Span, in. 13.44
Mean aerodynamic chord, in. 11.59
Tail length (0.25 wing MAC to 30.03

- 0.25 tail MAC) in.
Quarter chord sweep, degrees




TABLE ITI- Continued

Run Mach

Body

<

6'H_, deg

B
Left
Outboard

0
left
Inboard

M
Center—
1line

B
Right
Inboard

S
Right
Outboard

24. 302

Vary

(01

=2

Y1J

-y,

YiJ

25. 503

26, 711

27, .605

28, .302

Y1JT1 23

29- 0504

0, 606

3l. .301

. 606

34, 712

5. 302

Y137

YTy

36. 2504

37. -607 )

38, .712

39, 302

Y JIT13

YJT, ¢

Q. .505

li, 607

2+ L,713

3 302

Y1JTy23

Y17

Y7

205

45. 601

6y LTI2

7530-F19-1027

NASA -Langley

¢ =




TABLE II- TEST PROGRAM

Run Mach

Body

tJ

6H, deg

B
Left
Outboard

0
Left
Inboard

Cénter-
line

B
Right
Inboard

S
Right
Outboard

1. .302

Vary

Qo

0

2. 403

3. 504

Lo 606

5. '606

6, 713

7. 2302

1197323

1,956

8. 403

9. 505
10. 607

11. 713

12, .302

13. .505

14e 302

15, 203

16n -505

17. .607

18, 713

19, 301

20, 203

YiJ

21, .505

22. 607

23. o712

7530-F19-1027 NASA-Langley




TABLE II- Concluded

B 0. M B S
Left Left Center- Right Right
un Mach a B Body v D OH, geg | Outboard Inboard line Inboard Outboard
7. o301 {Vary 0o] B2 On 0 Y3371 23 1,1, YT 56
/8. 505 l '
9. 607 Y v v
.301 ¥sJ YL Y3J
v 2505
2, 606
3. 4301
NBla 2504
. w607 | 1 Y , v V
6. 2302 | 5.25 Vary YJ T, 1,7
57, 505 | 6.21 | | "
58, 607 | 7.22 v v
9, .302 | 5.3 N19To3 | YTy Td
0F 505 | 6.25 B
61, 607 | 7.11 v |
302 |50 19Ty | LT, 13T, 56
63, 505 | 6.23 -
64 607 | 7.00
65, 302 | 5.42 Off]
6. 505 | 6.23
67,607 | 7.00
168, .302 | 5.42 Off
9, 505 | 6,23 ’ |
70. 607 | 7.00 ¥ 2 Vi ¥ Y \% v ~

7530-F19-1027 NASA-Langley

x

Model inverted

i




TABLE III - TABULATED DATA

The symbols used on the data tabulation are defined as follows:

Stability Axis

Mach
Q
Beta
Alpha
CL
CD
CPM
CRM
CYM
CSF
L/D -

Body Axis

CNF .
CAF

Reference dimensions used for data reduction:

Mach number - ' Lo
Free-stream dynamic pressure, lbs/ft
Angle of ‘sideslip, deg

Angle of attack, deg

Lift coefficient

Drag coefficient
Pitching-moment coefficient .
Rolling-momeént coefficient
Yawing-moment coefficient

Side force coefficient
ILift-drag ratio - -

2

Normal force coefficient

Axial force coefficient - )

Area, sq ft
Span, in.
Chord, in. -

5.00
60.00

13.10
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TABLE IV - MODEL SKIN-FRICTION DRAG COEFFICIENT

Component-~ Wetted Reference Mach Number

Area, 8¢ Ft. Length, Ft. -

0.3 0.4 0.5 0.6 0.7

Wing 7.607 1.096' 0.00562 0.00533 0.00513 0.00498 0.00486
Horizontal 2.526 0.645 .00201 .00190 .00183 .00177 ..00173
Vertical 2.305 .966 00174 .0016L4 .00158 .00154 .00150
Fuselage 6.726 5.333 .00388 .00370 .00358 .00348 .00340
Nacelle 3.293 2.082 .00220 .00210 .00202 .00196 .00192
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~¢0009
«e0009
=20011
20011
~e0011
-e0012
~e0011
-¢0015
~20014
-:0012
=40011

et ML N A Bas Y
SIFLED AFTER 12 YRS

09/16/6T,

L/0

3.694
’*-Zg?
"3062?

o710

1495

3,750
‘5,789

74508
8,813

9,720
10,398
10,243

9,462

84303
- 34849

*




By U S e e
ALoH SPEED TunEL

MACH

-1}
«505
505
«509
«505
«505
504
505
505
«505
«505
S
«505
204
“a509
oS04

]

32y.194
319,681
319.975
319.029
320,053
319,393
318.734

5 319.327

3194307
319,109
319,979
3144399

5 319.201

318.898
319.586
3184854

G

32019
319.08]
319975
319.029
3202053
3194393
3134734
3194327
3194307
319109
3194979
3184399
3194201
313,898
319,586
31ld.854%

fUNNELS

BALANCE 731

. CRM

CPM

« 0040
00749
« 0560
«0370
« 0199
«0037
#0133
<0287
<0432
«0563
« 06062
« 0851
1150
el24]

. 1380

£0028

.

<0008
#0013
«0010
«0013
0014
«U0uY
00010
«Q0uY
«0008
0007

«0006:

WU0l1
«0011
L]
021
UGaY

® # % 7T A10 FT
Yy W N BRAUVED Al 3 -YK
A T 71 RUN 9
) STABILITY AXIS COEFFICIENTS
BETA ALPHA L co CPm
.00 3,57 1927 #0402 00040
L00  =1,61 -.2132 £ 0525 L0749
SO0 =39 ~e1186 0465 « 0960
LUu W91 =e0161 u422° L0370
U0 2.22 « 0875 0401 «0199
LU0 3,56 1928 0401 +0037
U0 4,95 3009 0422 -e0133
LU0 - 6,28 e4lol <0463 -, 0257
.00 1.64 5259 4526 -e0432
00 8,93 $633) 20606 -,0563
LO0U- 10,24 404 0703 -, 0682
LJUU Lil47 8317 L0821 -, 0351
00 12,53 8877 0946 -el150
L0 13,10 e9227 s1u24% -ai241
LU0 13,64 . 9486 1098 =-,1380
00 3,60 ol974 o 0401 <0028
BODY aXxlS COEFFICIENTS
BETA  ALPHA CivF caF
«00 3457 1948 0281
QU =lebl ~e2144 «0465
«yu =39 -e1188 L3-14
« 00 91 - (154 « 0424
00U 2e22 « 0889 0367
« 00 3456 01968 «0281
o0U 4035 «3093 «0156 -
«0U be28 4185 «0005 -
«OU Te64 «5280 0177 -
« 00, Be93 6345 -e 0384 -
U0 lUe2¢ «T406 e 0624 -
U Lle47 «8309 " =e0B48 -
00 12483 H864 ~e1001 -
00 13.lu «9211 ~-s1093 -
OV 1364 9469 =-,1168 -
W0U 3460 1994 . 0276
TAI0 F fUNNELS

## N

# # & NASA

CYm

'.001?
.o 00l%
200013
-s0012
“'0012
- 0012
T ~e00i2
~e0013
‘00011

-0019.

~e0018
o019
e 0009
o010
-.001?
"0012

CRM

«0009
20013
+0010
+0015
<0014
$U010
#0011
$0011
20010
10009
<0008
+0014
«0013
$0019
0023
<0010

o

CSF

0061

Q017
Y0071
0069
<0069

+0065 .

0006?
0074
« 0075
20077
<0076
«0078
T 0074
20077
«008Y
00067

CYm

~s0011 -

20015
«20013
»e0011
~+0011

‘we0012

»e0011
20012
~20013
~20014
«s0014
»e0012
-30007
-:000?
0007
=s0012

- PRELIMINARY .®#>=
INTERVALSSY UECLASSIFIED AFTER 12 YRS

CE M9 1478

L/0

4,794
k4058
<2.551

-,382

2,181

4,805

7.266

8,995

9999
10,451
10,530 .
10,135

9,388

94014

8,642

4,922



*

% % N AGS

GrRaUP

HRign

MACH

buT
«HUB
Ul
«606
607
607
«607
606
o607
2606
607
OuT
Byl
«609
o607

madrn

007
+006
LOUY
.606
<00/
N-I'%4
-1
+ 006
souf
600
007
so07
«607
e 609
-1

A CUNFIUENTLAL #%% ~7%X10 FIT

4 - "UOWNGRADED a’'f 3

42 Te989
4274302
429,256 -
427,367
4274753
4284153
42534029
427,576
4274633
4272530
4274610
427883
42729314
4300121
428534

[*]

4274989
4274302
429,256
427,367
427,753
4284153
4244029
427,576
4274633
4274530
4274610
427883
427.951
4304121
428+53%

00

00
)
200
00
$00
L00
.00

geTA

U0
o0
o0V
Ul
o0
U
U
200
Y
«00
«00

C a0

<00
«0U
sBU

B 4

ALPHA

4e2
-1.96
=58

«88
2esd
4e QU
4e8]
549
el
le01
To71

Je02
Ge75
C4e0l

Bedu

1EST 789

- Y R

" RUN

INTERVALGS

TLUNNELS

A6

BALA

S STABILITY AXIS COEFFICIENTS

cL

25306
-02103
-el0b6l

«0047

«1238

+2546

e3221

« 3780

24430

9075

«5636

26159

e 0634

o 7163

*2535

cv

« 0438
0613
20533
0475
00440
20438
0449
0466
#0495
00533
« 0577
0631
« 0688
#0771
0440

CPi

=e0019
0760
«0551
00351
«0164%
~e 0029
=o123
~e 0201

-ou2?79

-, 0352
e 0426
“eU49]
- 0558
~+0563
~e0028

BOLY axIS COEFFICIENTS

CiNF

«2560
=.2122
- l066

«U054

1255

2570

«3240

«3806

4456

«5100

¢5659

ebitc

«6656

o 7180

2559

CaF CPM
«0260 s 0019
0541 20766
20522 <0551
0474 0351
« 0388 20164
« 0259 =.0025%
«0178 =e0i23
«01902 =o0201
00009 -e0aly
~e 0090 -, 0352
s (184 - o 0426
-e 0275 =e 0491
—e0360 -, 0558
=e 0452 -, 1503
20262 ~o0048
FUuUnNNELS w

CRM

0008
200106
0014
00012
20009
«0008
W 0007
«0007
«Q007
«0005
« 0006
« 0003
w0002
«0002
2« 0004

LR 4

“ &% NASA

NGE 734

CYm

~s00l4%
=e0018
o007
=s0014
=e00l%
'00012
=e0015
'00015
=e0ple
»e017
=e0017
=e0017
-9 0017
’0001?
=e0pl4

CrM

+0009
U016
+0014
#0012
«0010
«0009
+0008
+0008
0008
« 0007
»0008
»0007
+ 0005
»0005
+0008

NASA

cSF

0070
+0082
#0081
e 0070
0067
«0068
00790
00074
20079
s007S
#0076
«0074
«0072
« 0072
+0063

~20014
-s0019
=20017
=~ 0014
-20013
=s0014
~s0014
e 0014

- »e0015

20016
=20016
=s0016
~e 0016
~20016
»e0014

PRELIMINARY
. -
VECLASSIFIED AFTER 12 YRS

09/14/670

L/D

5,789
!3.42?
1,992

1099

24811

5,815

T.i72

8,107
8,953
9,520
?0773
9,761
D643
9,292
5,760

"

&



se% wasa CONNIENTINMSRNINER < - 7 x10 FT TUNNELS . *%% NASA PRELIM I NAR

GRNuUP & = UVOWNGRADED Al 3a2fYrR [NTERVALS) OECLASSIFIED AFTER 12 YR

r)
<
*

EU R

fest 789 E KUN 12 BALANCE 731 09734467
STABILATY AXIS COEFFICIENTS = &

MACH Q BETA  ALPHA cL ooco CRy, CRM : M CSF

302 12874592 L00  3.38 .0u92 2040} »1900 20012 =e0019 «0088

«301 126+959 ° <00 =le07 ~e2611 +0523 2561 20012 =e0p22 0091

302 1274915 U0 201 =.1762 0475 +2388 e0013 -s0021 20082

«303 124.291 © 400 1.12 -e U897 00439 e2225 00013 ~e0021 20093

2302 1274892 00 2423 - 0040 «0413 +2063 00012 ~e0020 «0088

<302 127.495 L00 3,36 . 0836 . eue0l e 1904 0012 -e0019 <0087

,301 127,100 J00 4,48 1716 1T 40403 1760 Qo012 =e0018 #0084

L302 127,770 .00 5.6l 2601 40419 o1613 ° #0009 =40018 +0080 -
.3u2 127.316 Q0 6,76 03488 U440 . 1674 « 0005 ~e0019 « 0078

L3302 127.%62 00 . 7,90 4395 + 0485 .1328 0006 =e0019 $ 0079

2301 126.968 .00 10,21 «6230 0004 1028 <0005 =+0020 $00T(

301 127,152 L00 12,43 7913 W6l «0777 +0003 0021 20079

e3u2 127,545 WU0 14,64 «9505 $ 0975 «0393 #0007  =o0019 «0080

.302 127.593 00 16,75 140987 P1283 -e0193 $0010 -,0017 . 40089

.302 1274591 00 3,39 $0853 « 0400 .1899 $ 0013 7e0019 «0090

BOUY AXLS COEFFICIENTS

MACH Q BETA  ALPHA CNF CaF CPM CRM . CYM CSF

e302 127592 .00 3e38 «0B74 00351 : 1906 «0013 20019 «0088
«301 1264959 «Q0  =leg? -e2019 00475 2561 +0011 0022 20091
+302 1274915 «00 01 ~eil62 * 0475 «2388 «0013 =e0021 «0089
»303 123.291 0V lei2 -s 0888 « Q457 2225 «0013 =20021 +0093
302 127.892 00 2423 - 0024 0414 2063 20012 =e0019 +0088
e302 127.495 .00 336 « 0858 20352 «1904 +0013 20018 0087
#301 1274100 “uo 4448 1741 +0268 1760 #0013 -s00}17 20084
2302 127.770 «00 S5e61 «262% +0163 «1613 «0010 ~30017 0080
«302 1274376 “0U 6076 3519 0032 1474 «0008 '»20018 20076
.302 127.562 «00 TeS0 4418 =e0124 1328 « 0009 »:0018 <0079
301 1264968 00 T 10e21 6235 =e0509 1028 +0008 =+0019 20077
<301 1274152 00 12e43 o 7887 ~e 0959 0717 +0007 0020 «0079
2302 127545  «00 14064 09435 LIIT Y4 #0393 0011 20017 20080
0302 1274593 00 16475 140879 =-e1935 C=e0193 0014 »20013 +0085
302 1274991 $00 3e39 o L0BTS « 1349 » 1899 G014 -e00]8 «0090

FT TunwnmELS # %8 NASA




® % 4 ASA

G R OUP

HiGn

MACH

o713
«713
o713
.T14
o713
o713
o713

SPELD TUNNEL

Gy

ALPHA

4023
3.68
3,03
2,27
1,34

44
4,22

ALPHA

4e23
3¢638
3003
2«27
1e34

e
4e22

)

Tesi 789

CL

2877
2647
2220
el6B3
+1059
0427
2867

TALFT

3~-TR INTERY AL S

RUN

TUNNELS

11

STABILITY AXIS CUOEFFICIENTS

co

20691
40655
.0634
+0625
+0630
+0655
£0695

CPu

-.0319
-e0169

-20000 -

0166
0329
20477
-,0323

BODY AXIS COEFFICIENTS

CNF

2919

2682

02249

.1706
L1072
U432
02909

CAF

«04T7
« 04384
«0516
«0558
«0605 -
«0651%
« 0482

¥ sETA
542e027 «00
541700 <00
5424374 00
5424801 200
542,478 LS00
541,892 00
541,886 +U0

o sETA
342,027 «00
541760 *U0
5424374 00"
5424801 Y
942.478 QU
5414892 « 00
5414886 « QU

Nt

AL

* &

*

cPe

0319
<0169
« 0000
20166
0329
0477
0323

Crm

0013

2000y

doud

+0008
U000
+0005
0013

% & N ﬁ"

- BALANCE 731

CYm

~e0008
'0000?
-e0010
”10014

'0001? ’

’00011
"000!

cHM

«0014
«0009
20009
0009
+0006
«0005
«0013

CSF
«0053

20054

«0053
20059
»0062
«0060
<0051

cYM

20007
=20009
~e 0010
e 0010
=001l
- we0011-
«e0007

-‘plé’é Lw}“

ool \
INARY ®e&u

DECLASSIFIED AFTER 12 YRS

| 09/14/67s




s ee A S N ——) ©

g R nUP

HIGH

#ACH

«3ul
.302
302
2301
«302
«301
302
302
301
«302
+3ul
$301
«302
«300
301

mACH

«301
«302
«302
+301
«302
23014
«302
302
0301
302
+«301
w301
o302
« 300
«301

4 -

o

127.277

127.891
127.977
127.098
127.863
1274373
127.658
127.652
1274357
127,739
1264859
126.852
127639
1264428
127373

[¢]

127.277
127891
121977
1274098
127,863
1274373
127,658
1274652
1274357
1274739
126e859
126,852
127.635
126.428
1274373

VOWNBRADE®D

JETA
LU0
.00
.00
V0
.00
.00
.00
00
<00
.00
<00
.00
.00
.00
.00

BETA

QU
« 00U
QU
U
« 00
LYY
s UV
0V
0
«0U
o 00
e 00
200
s UU
«QU

ALPHA

3.20
-1,31
~¢19
«93
2405
3.20
4435
5,49
6,66
7.82
10414
12.42
14,63
16.81
3.23

ALPrA

Je20
=131
=el9
7«93
2«05
Je2vV
4035
DedY
6eb6
Te82

T luelé
12e42
1463
1681
3623

<L

«l468

. =el661

—e0891
~.011l5
20665
01476
«2280
+3080
«3932
4773
6423
«7999
+9415
1.0764
v l4b8

AT 3-THR

X110 F T

RUN

co

<0362
<0426
.0392
20372
«0361
«0363
« 0374
0396
« 0430
« 0475
<0594
0747
0946
«1235
«0363

TUNNELS

14

CP

-.0026
=40235
-.0185
'00133
=e 0079
<0026
00626
00073
w0124
«0172
20272
0364
00424
<0370
-40026

BUDY AXIS. GOEFFICIENTS

CNF

« 1486
=e1669
-.089?
-e 0109

0678

.1493

e2301

3103

» 3954

4191

« 6424

.796?

9341
10650

e 1506

GNP %oy T A LU

Fs

F T

CaF

« 0280
0387
«0389
0374
«0337
© +0280
«0201
«0100
- (1029
-e0179
~e (546
-e 0990
-el461
=el1920
028

-
-
-
-
-

TUNNELS

cPM

<0026
20235
0185
«0133
«0079
0026
20026
<0073
ulce
0172
0ele
«03064
s 0424
v 0370
«0026

+*

ce s NASA

BALANCE 131

STABILITY AXIS COEFFICIENTS

Chm
.01
0014
0014
#0015
0014
«0011
20008
0007
00010
«0008
«0005
<0000
«0000
«0007
«0012

% NASA

CYm

=s 0013
- 00135
=+0014
~40013
«e00l3
=s0013
‘0001?
~e0013
=e0015
Pgoblé
»s00d7
~e 0020
=.0020
'0001?
0013

CRM

«0012
«0014
+0014
“0016
0012
« 0009
#0008
‘o012
0010
0008
20004
«0005
0012
0012

cYM

#2003
»~20016
~s0014
~20013
=20012
~20012
=s0014
»20014
0014
=20015
~30016
=20020
~<0020
30014
~e0012

PRELIMINARY ~ ®
INTERVALSY VECLASSIFLED AFTER 12 Y RS

09/14/67:

g

L0

- 44051
3,903
=2,272
=309
14844
4,070
64089
T776
Feles
10,048
104817
10:708
94956
8,714
4,102

20076
20083
20078
<0080
20079
<0078
20078
«007S
20077
<0079
«0072
0074
20081
0087
20077

R

-



R BB ¢« 7X10 FT TUNNELS ®e% NASA PRELIMINARY wee

GROUP 4

e

Lo e >
3.YR INTEARvVvALSs DECLAS'SIFIED AFTER 1 2 YRS

HIGH SPEED TUNNEL TSt 789 RUN 13 BALANCE 731 09/14767¢
STABILITY AXIS COEFFICIENTS

2aCH A SETA -~ ALPHA Ci (&) CPu . CRM CYm CSF LR

595 3194673 W00 Be39 $5138 <0530 . 1356 00006 =e0018 #0077 9,686

+505 3184941 00 9,48 «8069 «0595 01236 <0005 . we0019 . «0079 10,207

L5046 3180745 S00% 10472 L7075 © 0682 41105 #0004 -a0019 - 0078 104373

L505 318,894 $00 11,85 7824 «0801 o872 - #0014 -e0017 0078 . 9,766 '

L5U5 319,021 LU 12,38 $ 8107 20857 20687 .0012 “,001% - L0073 9,460 -
504 318,523 LU0 12,96 <8453 «0920 20592 W0017 -s0018 #0079 9.191

L5U6 320.364 LU0 13,52 .8728 <0991 0489 00020 ~o0013 00075 8.805

L505 319,537 00 14,02 +8959 1059 <0346 022 ~s001% «0078 8,458

506 3204024 00 8,41 5178 +0530 »1349 + 0006 =.0018 «0075 9.762

BODY .AALS COEFFICIENTS
© MACH @ BETA  ALPHA ) CNF CAF CcPM CRM cYm GSF

+505 319.673 000 8439 - «515% ~e0224 T 41356 20008 »90017 20077
2505 318,941 i 9448 6081 -e 0412 .1236 20008 «s0018 T 90079
504 3184745 00 1ve72 | oT074 C =e (644 1108 «0008. *s0018 S 00076
505 318.894 00 1le85 L7816 1 T =,0821 0872 V017 T we001® e 0078
W505 319.021 W00 12438 «8096 ~e0900 £ 0687 « 0015 »e0012 . 20075
+504 3184523 W00 12490 +8438 0998 ,0592 «0019 20008 . 40076
.506 3204364 400 13452 L8710 -e1074 <0489 «0022 *s000% 0075
505 3194537 - «00 14.02 8941 ~oll%l 0346 0024 - we0008 « 0078

.Su6 320,024 W00 Besd 5197 © me0233 1344 "+0008 =3 0017 <0075

Cusgmrimterirtbforninmiea— ¢ A0 FOT TUNNELS # % & NASA El
o o g,
%ﬁ%;v .
I
" 4 .




% e oy A S 4 NEENSERl.  ¢ Y ¢ TX10 FT  TUNNELS »% e NASA PRELIMINAR Y e

INTERVYALSY UECLASSIELIED AFTER 12 YRS

6 kaouP
&

MACH
«505
11
506
+505
«505
S04
D05
-11
«D0G4
«304
OU4
o204
-1k

4 -

VOWNNGBGRAVED

SPEtD TunnNeL

C 9

319,268

319,199
J2asll?

5 3194889
5 319.48%

3194001
319,059
3lo.768
3lu.747
315,816
315.80%
313,706

5 3194892

W

319268
319199
3204117
319885
3190485
3196001
319059
‘3iR.T68
3pBeTal
dinl.dle
318.805
3i8.766
319892

00

BETA

LX)
« 00
e00
200
«00
[XAY)
200
G0
oQu
T .00
«00
«00
20U

i

C oty ¢ ¢

s e S B

AT 3-YR

RUN

16

&

BALANCEZH3)

STABILLTY AALS COEFFICIENTS

co

<0377
L0497
o440
. 0399
«0378
L0378
cp39?
.043§
0496
<0571
<0664
0777
<0378

cPM

0008
- 0265
-,0185
999123
9.0055

0003

$0079

" CRM

0140

0212
0284
0355
#0393
« 0009

BODY AXIS COEFFICIENTS

Tesi 789
ALPHA 1%
3,62 »1890
=-1,68 -o199¢
=459 =el107
.79 9.0146
2,17 « 0845
3,58 <1869
5,03 2973
6,41 4028
7484 5113
. 9.20 «6160
10,53 o 7179
11,75 7921
3.61 «1899
ALPHA CNF
3e62 01909
-ie88 =e2006
=e59 -slllil
«79 =e0141
2ell . 0858
358 . 1889
De03 «2995
Geb4l v 4UGE
(e84 «5130
Yell 6169
1053 27175
11.75 #7908
361 #1918
7 A 10

CafF
0257
00431
«0429
«0401
00346
00259
«0135
-s0016
-90206
=e 0421
=e0658
- 0850
00257

CcPM

90008
~e0245

~.0185

“e0123
~e0058
«0008
20075
0140
0212
.0284
L0355
«0393
00V

FT TUNNELS ®

V009
«0013
0014
U013
+U0LL
« 0009
0907
0008
00Uy
0006
0008
<0009

% NASA

CYm

=e0018
=a0019
-30017
«e0013
=001
9:001§
#0016
7000‘9
=e0p017

"0001?'

=e0018
w,00i8
~e0016

cRu

0010
e 0013
«0014
0013
«0012
20010
<0009
<0010
0011
«0008
#0011
«0018
#0010

CsF

«0079

0093
10087
20081
0080
20079
« 0076
+0077
20080
+0078
+0080
.0084
«0078

cYM
=00015
~+0019
-20017
~90015
=20015
~30015
»e0016
90015
20016°
'5001@
0017
=e0015
-!0015

L2

09/14/67e

v

5,013
4,010

21515

’o3§?
24234
4,971

Te -t
10300
10,788
10,816
10.189
5,030

4



eew yaos A SSRGS : ¢ o (X 10 FT T UNNELS #%& NASA PRELIMINARY ®wi

6HOuUP 4 = UQOWNGRAUVEU Al 3=-Ywx INTERVALSs DECLASSIFEIED AFTER 12 YRS
i il &SI
TEST TBY. KUN 1S BALANCE 731 i 09/14/67s
STABILLTY AX1S COEFFICIENTS
#alH u L pETA  ALPHA cL co CPM "CRM Crm ' CSF - k/0
(403 2164802 L0U 3,36 ¢ 1619 <0364 -.0013 ‘0009 -s0014 <0074 44450
W42 2164133 0 =le52 = 1850 0443 ~o 0247 20013 =e0016 +0086 whell2
W43 2164669 S0 =,35 =el015 - $ 0403 -e0193 «0014 -0l 0079 «2,517
403 2164368 U0 87 e Q140 0379 - -e 0130 20016 ~e0014 00079 - =373
403 2164818 00 Z2el0 0734 «0363 “e0071 e 0014 *e0013 <0078 24020
403 2164429 S00 | 3,36 le2? .. J0364¢ ~-.0013 $0010 ~e00l% «0077 do474
402 2154857 00 - 4,59 2512 00379 0043 00008 “e00l5 0077 64630
402 2164126 00 D89 o347 w041l w3102 « 0008 =e0016@ «0Q7Y 84454
4403 2164769 00 T 04424 00455 P 0157 00008 -e00l8 - 20078 9.722
2403 2164572 00 8,60 05324 «0310 «0210 «0010 ~e0016 «0081 104642
403 2164375 00 9,63 6247 0578 0267 «0006  =e0017 $0078 10804
0402 215807 200 104688 « 7139 «0658 «0321 <0004 =s0018 «0078 10,856
403 2164359 00 12409 «8023 $0748 «0378 20004 ~e0019 #0081 10,722
«402 215713 U0 13426 8762 « 0846 «0426 «0004 ~e0020 «0080 104352
W4U3 21ha243 00 3,38 01635 $0364 00012 <0008 =-0001% «0078 4,487
BODY AX1S COEFFICIENTS
MACH " BETA  ALPHA CNF CAF cPM oM CYm GSF -
<403 2164802 00 3436 e1637 . 0268 -, 0013 «0010 ~s0014 «0074
402 216,133 00  =i,.52 ~.1861 #0394 -, 0247 0013 we0017 «0086
403 2164669 o0 35 -el017 »0397 -.0193 «0014 =s0014 «0079
_«403 2164368 «00 87 -0 0134 0377 -40130 «0016 ~e0013 20079
2403 2164818 400 2elo «0746 « 0336 -, 0071 +0014 «20013 20078
o403 2164429 0V 3436 1645 «0268 -o0UL3 i #0011 0013 - «0077
402 215,857 U0 4459 2533 «0177 20043 0009 e 0014 «0077
402 216,126 $ 00 5.39 3495 #0053 0102 «0009 90015 «0079
403 216,769 DU Teld 444D -e0101 L0157 0010 »e 00185 «0078
403 216,572 00 8440 5340 -+0273 L0210 0012 «e0015 - ¢008)
2403 216,375 Ce00- Ye6d - 6252 0474 . k0267 «0009 - - »e0016 <0078
$4u2 215,807 S e00  lUl8S «7131 -e 0701 L0321 . 0008 0017 «0073
403 2164359 00 12409 7997 -e 0947 #0378 20008 =20018 «0081
T .402 2154713 W0U 13,26 «8716 ~e1185 L0426 »0008 ~20018 «0080
L e403 2164243 U 3438 1653 S e0268 -.0012 0009 ~2001¢ «0076

A CUpSNSEERERE—— ;o 7A10 FT TUNNELS

W T T s




s

s ————— LI

G R OUP

HlGH

MACH

«713
o714
+ 714
o713
«713
o713
«713
o714

voWwnGRAUVEUL A 3=1TYR

SPERD TunnEL

04) 482
542984
542,352
541,941
541,570
542,121
542,419
542,703

8]

5414482
342984
5424352
D41e541
5414570
n42.121
5424419
942703

HETA

QU
L )
«00
« Q0
00
QU
U
« 0V

ALBHA
4,48
© 3,85
3,11
2.25
1,19
.25
-, 66
4,46

ALPHA

4e48
385
3ell
2e25
1e19

25
~s66

4046

Test 789

cL

2741
2531
2173
1615
U932
<0315

-.0232
2720

7 A1 F 1

RUN

TunNnELS

18

INTERVALSY

# v e NASA

BALANCE (31

STABILITY AXIS CREFFICIENTS

co

VbB4

e U650

.0619
$0601
.0613
L0643
L0695
0686

CPM

Joiee
JUL04
0082
« 0049
- 0003
-. 0052
- 0104
#0113

BODY AXIS COEFFICIENTS

CnF

«2784
2568
22028
e1637
« (0944
«0318
-e 0240
2764

F

CaF

« 0468
«0479
«0500
« 0537
«0593
« 0642
_00693
0473

T T uUR

NE LS

cPM

0122
0104
«Qu82
« 0049
0003
20082
«0104
00113

&

CRM

0013

U010
0008

« 0007

,0007
L0005
JU001
L0014

# N

~e0008
~e0010
-,00l2
-o00l6
f.001§
~e001%
=+0012
=20009

chm

0014
*0011
<0008
«0010
+0007
«0005
«0001
V014

Lep

CSF

«005¢
«0055
»0059

90079‘

00079
»0069
L0078
«0047

cYm

=e0007
20009
20012
20016
=20016
- 0014
0015
©20004

%

PRELIMINARY %
UEGLASSIFIED AFTER 12 YRS

09/14/67s

HD

o< N

o m
n
©

055

o le 1 10 (0 ie |8 I8

OO0
COo0 OO
et @~
¥ XN -3

As A Seb—




* % 8 4 A S ‘n__g1==='l!!55=========:§__p ¥ oa-

6 R o®FPey e w0 W

>
HIGH SPEED TUNGERM. TEST 789

ita;

60T 428.222

608 429.254 00 =2,42

608 429,342 <00

L6007 428,947 - L00

607 42B.659 00

LOUB 427,468 L00

2607 423771 .00

L,607 425,238 Y

L6077 428,299 W00

LHUB 4274946 U0

.BU7 428,293 .00

607 428,751 J0u

605 426,680 00

J606 427.428 L00 10,14

JOUT 4284136 $ 00

MACH o BETA ALPHA CNF

«607 428.222 «QU 406 22479

608 429.254 «Q0 =Zes2 ~s2113

«508 4294342 00 =92 =s1105

607 4284947 «00 71 «0008

WH07- 4284659 « QU 2436 01191

eB0b 4274468 o0 406 . w2474

0607 4284771 QU 4486 © e3114 .

607 4284238 0y 5065 3731

«607 4284299 - QU et 04383

606 427946 eQU T le24 4981

607 4284293 00 L 1e97 5498

o607 4284751 00 BeT72 0001?

605 4264680 «0U - Ye4l 6502

«606 4274428 w00 10elé eT02L

607 428,136 BV L 4e09 2513
PN

7TA10 F T

TuUnNELS

RUN 17

co CPm

0414 + 0055
0608 -.0247
« 0920 -eU]64
<0655 -, 0089
0418 ~e0018
0414 . 0055
0425 0096
N7y 20138
20473 01868
0508 20238
0553 20297
0612 0359
0668 20409
0751 0455
0415 0058

CAF

e 0239
«0520
20503
0455
0370
20240
00162
C«0077
“00021
~e0120
-eD212
~e0303
= 0401
00492
002367

80DY AXIS COEFFICIENTS

i MgheU E U AT Fe¥w INTERVALS

'STABILITY AXIS COEFFICIENTS

[ ]

« 0055
0247
«0l64
«00BY
«0018
+ 0055
+«0096
«0138
.0188
« 0238
«0297
0359
« 0409
+ 0455
0058

w

CRM

20008
20014
«0014
.0012
$0010
J0008
20006
<0007
00007
«0006
.0005
.0006
20006
20008

® &% NASA
CECLASSI

®

BALANCE 731

Cym

'0001§
'00019
~.0018
'vDOl?
=e0013
~e0016
=+0016
«y0017
'vOOl?
'.0019
~e0017
e 0018
-e0018
~e0019
'00015

" CRM

0009
«0014
+0014
«0012
+0011
« 0009
«0008
«0007
#0009
0009
<0008
+0008
«0009
0009
« 0009

## NASA C

*

CSF

00071
0094
«0089
+0078
«007%
0073
«0073
<0076
0077
0007?
0074
#0075
20070
#0077
« 0074

L EYm

-20015
~20020
*20018
«20015
~20014
«20015
~20015
»+0016
«s0016
~20017
«s0016
»90017
«s0017
~s0017
~s0015

FIDE

.

PRELIMINARY
FLED AFTER 12 YRS

e e o

TR

09/14/6Ts

*



Hion

walr

<402
402
+403
2403
403
403
403
402
o402
«403
403
o402
J402
L402
+403

SPEED TUnNEL

Q@

2l6s311

216.258°

2164619
216,607
2l6.4l2
216,405
216.584
2164205
216.106
2164381
216,655
2154092
2164182
216000
21648170

Q

2164311
2164258
2164619

216.607
2164412

216,405
164584
2164205
£164106
2164381
2164655
216,092
216,182
216,000
216,870

gETA

<00
)

U0
LUt
Y
$U0
« 00

BETA

o 00
«00
00
w00
«00
Y
OU
Y
o 00

00U -

Y
20U
+ 00
«0U
° 00

ALPHA
Ja42
=1le49
=e29
94
Zelb
342
4.72
De96
Ta24
Ba46
Y70
S lue9
12415
13233
345

ich! 789

T CL
#1753
-.1829
~+0935
-e U042
0B4E
1758
«2709
+ 3650
4606
5525
00434
«7356
8233
2029
1769

VuwnNuwRAU Enu AT 3 = 101-#H

F A 10 F T

‘HuN

TUNNELS

20

# % & NASA

saLanNCE 731

sTABLLLTY AX(S COEFFICIENTS

cb

0243
L0263
L0253
0236
#0233
0243
0268

T e0307

U359
U42e
0457
0587
L0684
0790
U264

CPm

003
-, 0246
-,0186
-.0122
-,0058

<0004

L0063

L0118

L0172

$0225

20280

.0334

«0390

0442

SU003

800Y AKIS COEFFICIENTS

CnF

1764
-e1835
-4 0936
-e 0039

0856

el769

2721

e 3061

o013

5925

6423

« 7330

8188

8962

«178Y9

CaF

$0138

«0235
«0248
0237
0201
0138
0044
0074
-e 0224
-e0395
-,05%4
-+0819
-e10063
-,1312
0137

C|llllllllllllllllllll!l!|i w8 T AU FT TUuNNELS

CPM

20003
0246
2X-1)
0122
0058
JOUue
«0063
2UllY
WUL72
0225
020y
0334
<039y
Ue42
«0V03

%8 NASA

CrM

20009
<0013
0014
<0015
0011
<001V
«0010
« 0010
0007
0004
#0002
0002
« 0009

CYy

9.001!
~e0011
0011
-e0010
-s0010
~o0011
.,0012
‘0001§
-.Oolﬁ
'0001?
=4 0015
‘-0017
—.001§
’0001?
=e0012

CSF

.0052
2006€
«0063
«0061
. 0059
+0056
<0056

<0057

20059
« 0063
<0061
20062
0006§
0067
00056

CYm
20010

-20012

*s0011
~e0010
-:0010
~e0011
«+0011
30012
»e0012
=~e0013
-s0014
~s0016
-20017
-:001@
=e0011

PRELIMINARY #4#a
INTERVALS s VECLASSTEILED AFTE h‘ 12 YRS '

09/14/6Ts"

SeTE—— ¢ *



HioH

aCe

+ 302
$301
302
+302
<302
30l
o302
301
W30l
«301
301
300
. 302
.301
301

+ACH

«302
+301
1352
0302
+302
« 301
2302
«301
«301
0301
o301
«300
302
o304
301

B

127+792
127+425
127709
127704
127699
127.406
127.692
127.206
127.106
127490
127,098
1264225

127.589

126.962
127.405

u

127.792

127425

127709
127704

1274699

127,406
127.692
127.206
127.106
1274490
127,098
1264225
127.589
1264962
127405

SETA

. .00
« U0
.00
« 00
«00
$ 00
.00
200
U0
200
U0
U0
U0
W00
0

BETA

o0
00
.00
o0V
o0U
U
w00
«00
«00
e QU
20V
e Q0
«00
Y
U

-
LAl

ALPHA

3.23
=129
=17
.95
2.09
3e24
4439
De54
6e70
7«86
10621
12446
14067
16.88
3027

& 4

7 #1564

-e1630

=+ 0820
~+0032
0773
1585
v 24UB
«3250
«4QBY
+4928
« 6634
82¢5
09647
lelots
01598

X2 FT TUNNELS

RUN

i9

& .6 N ASEAOTR R ECLTT MoTH AR Y

BALANCE 731

STABILITY AX1S COEFFICIENTS

cb

T e (244
0279
«0254
«0240
«0236

c.e 0244
<0263
«0293
«0333
0383
20518

- 0685
<0891
1187
0243

CPu

=e0011
=+ 0228
~e0174%
'00123
=+ 0064
=e0011
«0041
#0091
0139
#0189
02806
«0375
0442
«0398
-+0010

BUUY AKlS COEFFICIENTS

. CnF

« 1574

~e1636

«su821
~e 0028
<0781
1596
02421
3262
4098
4932
«6618
5174
«9551
le0875
« 1609

CAF

«0155

«0242 .

v0251
W 0241
" e0208
«0154
$0077
-e.0022
--0146
s me0294
‘00666
~ell04
-,1580
-o2058
152

FT TUNNE LS

CPM

<0011
<0228
0Ll74
<0123
0064
<0011
+ QU4
W 0091
<0139
«0l8Y
+ 0286
«0375
0442
o 0398
0010

®

L]

CRm

0009
0014
<0015
«0016
«0015
Y
«0010
#0010
«0010
«0009
#0006
0004
«0003
«0007
#0013

*. N

CYm

=e0011
=e00li
=001
’00010
=e00l0
'0001;
"001?
‘0001§
‘0001§
--0012
=e0010
=e0019
‘1001?
‘!0019
=e0010

CKM

+0009

+0014

'09015

«0016 |
<0016
o0011
20011
«0012
«0011
«0010
« 4009
0003
20008
«0011
<0013

¢csF

00055

«0063

+0063
0061
00058
00058
20056
« 0059
20059
20059
«0063
20064
«0063
$0072

40053

»e0010
-90011
«e0010
~e0010
20009
«s0010
-20011
-s0012
~s0012
~20013
~20015
~e0019
=90017
~s0013
~e0009

Al 3=-YR 1INTERVALSY VLECLASS i FIED AFTER 12 YRS .

09/14/67s

* % » /



*

*

*

A S A

MACH

007
«606
608
506
o637
607
«606
0606
KBl
«606
605
+DUb
+b00
boul
2003

W

4284190

427,388
429.910
427.511
428,487
42842817
4274520
427 +B44
427 e 499
4274834
4274601
4274295
427204
42B.524
4z6.276

W

423190
427388
4294910
4274511
428,487
4280287
4275290
427844
427 4939
427,834
4274601
4274295
42(426%
428524
4264270

BETA

U0
L
$00
<00
LU
W00
.00

+00
200
200

20U
U
LU0

SETA

«00
a0
«00
Celu
+ 00
20U
200
« 00
«00
«00
00
« 00
ol
«00
Y

5,84
6462
7.41
815
&,90
9.62
10,34
4,20

ALPHA

“ely
=2oll
=7l
«83
Lebb
4e2l
De (i}
Y. T
62
Te4l
Bel5
8490
Yeb2
1Ue 34
420

2545
~e2324
-s1234
-+0088

1170

2557

3211

«3892

4528

o160

5717

6252

«6786

o 7325

2563

T K10 F T

<o

«0271
L0341
~0283
<0250
~U245
<0271

e 0294

+0326
036
0407
U460
20519
20592
L0684
Wu27e

TuUNNELS

I NTERYVY ALS

RUN  é2

CPm

20069
- 0325
-,0227
~e0133
- 0030

«0071

0117

201606

0213

20264

<0322

40381

#0433

20480

0071

BOOY ARIS COEFFICIENTS

A 19

¥

CaAF

« 0085
«0254
« 0268
o251
w0194
00083
00013
'-00’2
-a0163
- =e0261
-e0355
o454
-0 0549
-a164l’
« 0004

«v® NASA PRELIMINARY
becCLASSIFLED AFTER 12 YRS

2

BALANCE 731

STABILITY aXi{S COEFFICIEnTS

CRM

0014
0014
«0013
0009
«0006
JGoo7
0006
<0009
0007
0006
0005
«0006
<0003
0007

CPM

0069
«035

-.02217

T TUwNELLS

.0133
L0030
20071
W0117
L0166
L0213
20204
L0321
L0381
L0433
<0480
L0071

CYwm

~e0014
=40018
'00016
~«0013
-,001?
‘.0012
-.001?
"0019
'voﬂlé
"001?
v.OOXZ
~s0017
'.0017
-40017
-s001%

Crm

~e0013
~20017
-s0016
-e0013
=s0013
«90013
~20014

20015

=20016
~s0016
30016
-10016
-e0016
-+0016
~+0013

-

09/14/67Ts

L/
9,386

6,825
k4356

=352

177

9,420
10,913
11,952
12,515
12,681
12,435
12,040
11.4qg

* »



Hlon

MACH

«505

U,

1505
i505
,505
.505

504
504
+505
505
.505
L504
«503

+alH

L.508

. 1,505

508
+505
#3505
+5U5
« 304
o904
<503
P31k
«308
+50%
DX

SPEED TUNNEL

i
3194425
319774

3139.926
319992 . .

319.619
3194514
318.967
319.221
319,299
3194290
319.280
3154332
318.182

"

3190425

319,774,
3194926

3194992
319.613
319,514
3184967
319,221
319,299
3190290
319,280
318,332
318,182

T X110 F ¥ TUNNELS

cPM

0027
0278
«0204
20128
0047

« 0025

«0U97
0163
0232
0299
W0379
J0432

e s NASA

: P S &
INTERVALSSs DECLASSIFIED

BALANCE 731-

CRM

0007
«0011
o012

0014
20012

"e 0008

« 0009
<0008
« 0009
«0008
« 0005

0012

<0007

CYm

~s0012
‘~e00l3
'00013
--001?
~e0pl¢
'00013
. =e00id
~e0019
610015
~e00l7
'|°017
=e0017
.'001§

CR/M -

«0008 -
«0011
sd012:-
0014
«0013
20008

< e0011

#* # @
DUWNGBGRAUED Al 3=YK
TeSi 789 RUnN 21
STABILITY AXIS COEFFICIENTS. ~
BETA  ALPHA o cv CP¥
<00 3.74 «2055 0250 0027
00 =180 2098 «0299 -90278
00 =449 -e1115 U261 ~e 0204
200 .88 -e0068 0238 -s (125
LeU0 2429 0972 «0235 -s 0047
U0 3,70 " e2028 « 0250 0025
L0 5,14 3142 . 0284 + 0097
JUG 6,53 4221 <0335 20163
.00 7,95 «5327 «0406 0232
00 . 9,29 6376 «0491 00299
U0 10,65 o 7427 0593 «0370
L0 11,92 +8281 «0710 0432
<007 3,73 » 2049 0252 00026
BODY. AXIS COEFFICIENTS
HETA - ALPHA CNF . CAF
<00 3474 +2066 .0116
007 =180 -.2100 £0233 -
00 T =e49 -e1il? 20251 -
s 00 88 - 0065 «0239 o
«00 2e29 - £ 0980 «0196 -
.00 3470 2039 «0119
«0u Sel4 3154 ~40001
00 6¢53 44230 ~o0147
« 00 1695 +5331 -e033%
« 00 Ye29 26369 -4 0545
400 10465 7405 - 0789
JUU 1le92 8244 - -s1015
200 3473

L2061

#0118

L0026

20009
#0011
+0008
<0015 ©
+0008

CSF

+ 0056
«0072
«0067
#0064
00069
. 40058
«0059
«0063

. e0062

«0068
0066
«0072
#0058

CYm

-s 0032 . i

«s0014

=e0012

«s0012. 7 .
«30011
*+0012

=e0013

~20014%
~20014
-!0015
“:0016.
-30015
~20012

PRELIMINARY ®
e o

AFTER 12 YRS

09/14/67s

L/D

84206
=Te012
=4e279

»s287

44139

84116
11072

124599
. 134106
12:985
1245834
11.670
84132




*

# % N a'S A

HIGH SSREED TUNNEL

“aCH

+301
301
<301
301
o301
301
«301
<301
301
«301
«300
‘300
+299
«301
J301

MACH
. @301
«304
«301
«301%
«301
«301
«301
«301
o301
-e301

T.300-

L300
.299
V301
.30L

@
1274332
126.872
1274541
127,242
127,333

127.423
127.030

127.123

127.022
1274018
1264429
1264711
125754
1274350
126,938

@

1274132
1264872
127541
127242
1274333

127423

127030
127123
127022
127018
126.429
1264711
125754
127.350
1264938

sETA

W0

a0V .

EETA
«0U
«00
«00

T e QU
«00
200
Q0

e 08 -

sy
«0U
o 00
(0
U
e QU
o0

ALPHA

3.30
~lll6
~e 08
1,03

-+ 2413

3,26
4,41
5,52
6,68
Te82
lusl4
12435

© 14450

16,72
3,37

ALPHA

3e30
=lelb
=+08
le(3
2e13
326
4ob)
Se52
6e6
Te82
10els
12435
l4enu
1672
3437

i, < ¢ ¢

GROUP & = UOWNBRAVDEU AT 3<YK

L

01332
2143
~el273
- 0424

U432

«1305

2207

3071

03981 .

24901

6732

#8461
1e0041
lel627

° 1397

K10 FT

TUNNELS

RUN 24

® & & NASA

BALANCE 731

STABILITY AXIS COEFFICIENTS

ch

<0269
+0338
0302
0270
» 0266
«02696
«0e79
<0305,
»0345
00398
« 0540
0717
20949
1288
0267

CPr

0882
«1504
01343
«1180
«1034
«0884
20739
<0605
20473
#0333
00047
-,0201
-20571
~e1194
0873

BUDY AX1S COEFFICIENTS

CNF

21345
-e2149
‘01273
~e0419

e0&442

1317

2221

3085

03993

4907

6719

8413

+9950
141493

01410

CAF
«0189
20295

«0301

+ (284
° 0250
« 0191
0108
20008
=e0120
=00272
-e 0653
=-e1108
-e1594
-e2108
e0134

cPM

0882
«1504

" «1343

F 1 TUNNELS

«1180
«1034

<0884

L0739
+060S
+0473
20333

<0047

<0201
«0571
e1194
$0873

*

CRu

20011
«0014
«0013
014
0012
«0012
«0010
0009
#0010
000/
0007
«0005
0007
<0008
00011

Cym

'voﬁlf
~o001%
Zlogle
'00015
w0015
=004
'00015
~e001%
-e001%
=+0019
~e00l%
~e0015
=40013
-¢0010

=400l

CRm -

00011
00014 -

90013

20015
06013
«0013
«0011
<0010
sG012
0009
20010 -

" #0008 :

«0010 -
«0011
00012

¢Sk

00060
0061
00063
00064
+0060
«0064
«0058
2005%
« 0056
+005%
« 0054

00050

00069
90052

cym

~20013
-20015

. 20016

«90015

"030015

*20013
=20013
0013
20012
~20014
=30013
20013
20011
-:0008
30013

+005%.

PRELIMINARY .
INTERVALS 0DECLASSIFIED AFTE R 12 YRS

L09/14/67s

L0

94010
6,339
~44209
=1453¢

14626

4,913

T.910
10,089
11,541
12303
180474
11,794
10,578

94025

5!2‘0




s

e - s
# o0 3% 0 Cmkiieswtetesimay © * T X100 F T TURNNELS ess meAcS AL PREL IMI®NARY %o
G RN UP - o WNURAUVEUW AT 3 -1R iNTERVALSS VELLASSIFIEDO AFTER-12 YRS

HIGH SPEEHD Tuaw RuN 23 BALANCE T34 09/14/67¢

STABILLTY AXLIS COEFFICIENTS

Mialr Q- BETA ALPHA Cu ) CPM CRM CYm CSF L/0

713 549,395 A0 4,67 2893 « 0433 .0113 0007 ~s 0013 . #0087 . 64,644
LTL3 S4a,793 U0 4,03 2571 0382 20079 D007 w,o0013 20058 . 6,726
LT12. 539,980 W00 3,19 22001 .0338 L0033 L0007 =-.0013 +0059 5,920
JT12-539,.816 LU0 2,26 o1319 .0319 ~.0029 0006 ~e0012 «0057 4,137
LTL2 549,143 L 60 1.26 0603 T eU330 - 0099 <0005 =e00ll «0058 1.825
J711 538,819 T .38 TN . 0356 -.0157 - - 20003 ~40010 «0067 <030
JT12 539,645 LU0 =42 -, 0472 «0395 ~. 0204 $0005 ~e0010 +0059 14195
LT12 S40,148 L0 4,67 02902 <0435 W0115 «0006 ~e0013 20055 : Be6TT.

BOUY  AX1S COEFFICIENTS

5ACH 4 - BETA . ALPrA CivF. CaF cPm CrM Cym GSF

713 940,395 #00 4e67 2¥18 »0198 20113 #0008 «00013 0057
113 540,793 «00 4403 - «2590 0201 0079 «0008 ~20013 . «00958
712 D39.980 #0U 3elY 2016 0226 T e0033 20007 . =e0013 : 40059
w712 239,816 000 2426 ©1330 $0267 . =,00eY «0007 ~20012 . +0057
JT12 Danals3d 0 W0U 1e26 «0610 - v0317 =. 0099 «0005 =-e0011 : 20058
o711 3384819 «00 «38 <0013 . «0356 -, 0157 . #0003 =s0010 20060
712 539,445 $00 . =ed2 ~+047S 0392 “.0204 +0005 =+0011 - 20059
712 5404148 «00 4e67 2921 «0197 w0115 0007 =20012 +0055




LU ow

HIGH SPEED TUNNEL

#aCn Q

«TLl 5394698
«Tlo 5394391
o711l 5394949
L1l 539.955
LTIl B4ne27H

tACH Q

W 711 239,698
.710 539,391
o711 539,949
o711 539,955
. 711 540,275

sETA

o U0
<00
200
+ 00
« 00

BETA

«00
«0U
« QU
Q0
.00

NGOG RAUEU ATl 3 -1k

ALPHA

3471
434
4,92
551
494

ALPHA

3071
4434
4092
5651
4494

TesSl 789

cL

2193
02699
3013
3288
«3018

RUN

a6

BALANCE 731

STABILITY AXIS COEFFICIENIS"

cu

+0380
00423
L e 0478
£0535
«0480

CPm

<0845
0699

00567

00472
0562

wODY AXLS COEFFICIENTS

CNF

L2212
L2122
03062 |
03322 -
o304§

3
= et

/K10 F I

CAF

0238
20218
«0218
0217
e 0218

TunnNELS

cPm

08435
0699
L0961
$0472
0562

*

*

CRM

«0003
2 U004
«0005
«0007
«0005

*

Cym

-.00i¢
--Ool?
«s0012
~s0013
-.001?

crM

«0003
0005
0006
«0008
<0005

CsF

«0053

0051
<0051
00052
+0051

cYM

~e0012
=20011
~20012
~e0012
-e0011

09/14/6Ts

L/0

5,763
6377
6,303
6,150
6,289

o
f”%i}u F T TUNNELS @ #&#& N ggﬁ A PRELINM I‘§ ARY SRR
INTERVALSy vECLASSIFILED AFT E:R 12 YRS

3 r

o



0_504

3184399

eG1l23

§ ¢z Y
@ %% NAS A (OTTSTEpmmpEm— ¢ * % YK FT TUNNELS # %% NASA PRELIMINARY #s=
G HnUP & L0 OWNGRAUVEU AT 3-YK INTERVALS, veECLASSIFLED AFTER 12 YRS
B9 RUN 25 BALANCE 731 . oo e 99714767,
STABILITY AXIS COEFFICIENTS
Al A " BETA  ALPHA L ¢ CPM CRM cYM CSF
L5046 318,668 .00 3,96 «1987 0273 £0834 U011l 0015 00066
5U3 317,436 W00 =1,24 2264 20341 Wi522 «0014 -e 0037 00071
504 313.652 L00 =,00 -.1213 .0297 01333 $0014 ~o0017 <0062
.504 318,356 <00 1,28 -.0164 0269 W 1150 <0013 =e0010 - ¢0066
504 318e422 200 2460 0882 0262 #0993 «0013 0016 00070
.503 3184223 W00 3,97 02001 - 0273 ~0830 00014 =e0016 00068
.503 318,029 U0 5,32 #3110 20305 0674 <0009 20015 20062
.503 317,926 L00 6,65 4229 .0357 +0529 20010 ~e0015 £ 0064 -
.503. 318,001 L00 8,00 e5341 L0627 L0382 20007 -e0015 - 40060 :
2503 317,985 00 9,28 6419 +0510 0242 <0008 ~e0glé #0061
,503. 317,525 U 10,57 L7514 0614 20106 #0005 -e00lé «0060
.503 317,872 LU0 11,86 <8577 J073% .o 0037 - 20004 e0016’ 00062
.504 318,399 L0 4,12 <2115 20276 .0813 20031 ~we0p15. 20068
BOUY aXIS COEFFICIENTS
_ Macn u BETA .- ALPHA -~ CnF CAF cPm
. J506 3185668 00 3.96 «2001 . .0135 L0834
oB03.317,836 ¢ 400 =il.24 4227} <0292 o1522 -
2506 318,652 $00 =400 -.1213 0297 $1333
T <504 3184356 . Q0 te28 =¢0158 <0273 21150
504 318.422 000 2660 « 6893 e0222 00993
J503 318,223 «00. 3497 02014 40134 S «0839
#5037318,029 o0y 5032 .3124 «0016° 0674
0503 317926 o QU 5c65 o424 *920139 20529
2503 318,001 200 Y00 25346 40321 20382
o503 3174985 <00 9028 a66414 e 0530 00242
°503 317.525 00 1057 « 7496 “e077% 0106
i503°317.872 500 1lo86 28539 «a1043 =, 0037
7000 . 4012 3212? <0813



fapi-1]

SPEEL TunnEL

i

5 427,508

427,888
4284089
427,027
“27.254
427,814
427800
4274625
427,783

#24,839..
4eri95y
427,767
428,605 7

4274508
427,888
T 428,089

‘4274627
4274254
4274814

4274800

4274625
4274723

4280839 .
42Fe953.

427,767

4284005

1]

00

.00
L0
UL

U0

BN

<0
s

T el

<00
200

S0

SETA  ALPHA

448

<03

T le40
2.91

4450

5,98
T 6,80
1,49

- 1]

8,89
19453

ieezd
PO TS

- BETAT

soy

«0U

a0
0

G0

«00

00

600
'00 '

R
»00
-e QU
00

:“:34645

.03,

“le4y
2.91
a50
©e8 U
Sel8

9453

ve2ls

4e74

v~§EéHA

5498
149

T Be85

L

FEST 789

CL
«2549
-o1234
- G078
1202
02575
«3872
4593
25196
«STT0
«628(0
0832
7369
«&TTS

TAL FT

HUN

34

d TUNNELS
f' 3-Yx INTERVALSS VECLASSIFE 1E0 AFTER 12 YRS

SV

BALANCE 731

STABILITY AXIS CQEFFICIENTS -~

co
<0296
<0310
00273
«0273°
0297
LT e0348
0387
« 0429
s0481
«0537
9 080%
«0686°

0303

CP
+0816

01346
Wl162.

«0987

0808 °

#0651

0572

<0510

00440 -

V367

90300
e 0258
#3787

- BODY_AXIS COEFFICIENTS

CiF

s2560 7"

T=i123%

~eG0T)
wl2l4

“2590

<3866

V9605
5206

WBTTT

6285

<6835

CW7370
2790

féAF

140097

40311
va28l

Le02i2

e 3094

ee 0057

'6Q§16

oM

136
tiglled

L a0987

‘6.0159~»51>

T we 0345

Cweg282 i

L =e 0435
e 0935

r=e(630.

007370

CRM

$0808- T T

$0651°
572 "
" 0810
" L044Q.
w0367
L0300
J0258
LOT8Y

e s NASA

PRELTHM I.ﬁ ARY

LA 2R

09/14/6Te

L




&

%

% oA S a® ONF L DERT R 18

[CEEGTRIEEVAL e aianiic Mt 5

HloA

AALH

302
«3u2

302
L3902
J3u2

<302
L3022

302
LJuz
«30d

o3Vl

2301
391
3u2
J3uU2

HACH

302
302
s3yé
30
«302
302
o302
«302
<302
«301
301
301
e 301
. 302
s 302

SPELU TUnNNED

PR

wA U E L

fest

aLPHA

3.27
~lql5
.OI
1,03
2.13
3.28
4439
b,.9%2
.Y
T.79
113
12,37
14,58
16,72
3,38

ALPHA

3e217
~1e1%
-e07
1403
Cel3
3e28
4439
D.52
667
Ta73
10el3
1ce37
l4e58
lbe72
3038

& %o

Al

189

A A 10 F
3 - YR

RUN

Cu
«u3806
0481l
0438
<0406
$0391
0386
S e U395
JUuld
« 0450
<0495
0828
«UBQU
+1028
«1358
+0386

T

v

*

TUNNELS

4]

CPy

«U791
1438
01275
«1104
o 0946
0790
00643
WUB01L
«4359
0222
-4 0063
=.0311
~e0700
~s1308
0778

BUDY AKIS COEFFICIENTS

CNF
«1216
-,2201
~41362
- 0516
« 0335
.l222
2093
2960
.3858
4749
6597
B254
Ty
1.1326
Celeol

ul 3ETA
1214262 L G0
127.629 LUV
127.903 .0V
127.602 W00
127.593 HU
127,682 U0
1274675 LU
127.766 ]
121,566 L]
1274463 WUl
1274354 Y
1e72442 )
1270063 aUY
ledeli9 LU0
1271173 s 00

%} . BETA
1284202 UV
127.625 i
1274903 Y]
127,602 sU0
1274593 o 0U
127.682 QU
L2Te615 Y
127.766 eUU
127 566 200
1274463 QU
LeT+354 U
1eTe442 U0
127063 Y
12HGLTY VU
127778 N
~ o

CaF

w0317

0437
0436

D&l

«0319

0317
« 0235
#0133
« 3002
-e0130
-e (1540
- 3997
~e 1499
-al9u84
20310

i NTERY ALS Y

crm

.0791

J14338
tieis
liué
0946
+ 0790
« 0643
W0501
#0359
J02ec2

-,0003
o031}
~s0708
-.1308

F T TuUusNNELS

Juil0

# # &

NASA

BALANCE 131

SFABLLITY AKIS COEFFICIENTS

CRm

00l
#0013
0013
00le
<0012
20013
0011
U0
<0006
Q0
V007
U005
0009
20015
0013

CYm

T=s0011

CRM

o001}
«U013
50013
U012
«0015
20014
0012
«0009
«0008
<0010
«0009
« 0008
0012
#0017
«U014

.001=
'-001
-.0011
-+0011
-.001d
=o00ll
-+0011
-.001?
~e0014
=s0plid
'1001§
'0001“
“00013

-'Ooli_

Crm

- 0011
-o0016
-s001%
-s0011
-v0010
-20010
-00010
--0011
«e0011
~10010
-00010
-00013
~a0012
-30006
~:0010

CSF

0063
0073
«0069%
+0060
w0069
+0065
0064
20060
« 0059
«0058
#0057
0062
«0069
#0078

0006;»

PRELIMINARY »
UbttviwASS: I F. I E 0’ A FTER 12 YRS

‘hMumwfaa»qﬂ.

09/14/6Ts

5]

3.099
"0562
‘3.11!
--1.2§§

.821

3,113

5,244

7,038

8,523

9,546
104392

94649

84420

34307

GSF

20063
«0073
20069
00066
20065
+0065
<0064
20060
0059
0058
#0057
n0062
20069
+0078
20063

K 4

»

P



[ $
‘A B n'-l!-!!!-F'!'B'!'lll.llllll'ﬂ L

WG R AULEWD A d

6 R OUP

Hiwuh

MACH

«606
000
L0060
606
+605
65
606
605
005
«606
605
2605
.600
J605

P -

u oW

Skerl Tuanel

427:823

4gH,189
427.913
42he218
427.419
426,952
427160
427227
427 .549
4274643
42Te4l3
4214197
42746177
4272141

Q

4274823
428,188
427,973
4280278
4274419
4264958
427.760
427,227
427 6949
4270643
427,413
4274197
4274677
42Te141

LU0

]
S U0
«O0

BETA

«GU
1Y
«00
«Q0
o0
o 00
o 00
« 00
GO
U
00
e 00
[y
20U

ALPHA

4,38
-2l
l.22
2.71
%425
5.0
C 5,82
6,53
7.21
T.97
3,06
9.3%
lu.00
“.47

Tesi 159

CL

«&531
~el093
-s0001

1175

244U

3088

«3765

4377

«4948

9525

«6031

6577

o T087

2623

7 AL F i

TUNNELS

P
% % % N AS

RIS |
PRELIMINARY ®se

-tk INTERvalLss» UECLASSIFIED AFTER 12 YRS

HUn 30

BaLANCE 731

STABLILLITY AXIS COEFFLCIENTS

L

U435
05368
Y Cas-]
0442
04317
+ 0440
0467
0692
0526
20575
0626
0692
0767
+0436

CPw

«0687
1252
210628
« 0700
«0605
0519
0040
$0375
0288
02138
+ 0161

#0130

0671

BUOY AXIS COEFFICIENTS

CAF

« 0241
<0534
«0473
+ 0386
« 0295
0174
« 0084
-e 0003
~e 0099
=+0196
-, 0288
=-. (385
= 0475
«0231

cPM

0687
L1252
L1062
20879
0700
20605
0519
0446
L0375
0288
L0218
J0i6}
«0130
L0671

CRM

« 0005
<0008
<0007
<0006
L0005
20003
«0003
«U003
« 0003
«0003

+0003

U003
20002
«0005

CYm

-.Oolf
~o 0014
~s00l%
~e00l3
-s0gl4
'-001‘
'.001§
~e0016
-e0010
=s00lo
-e0pl0
-.001§
=s001¢
'00012

Crm

«0007
«0008
«0008
#0006
«0006
«0004
«0004
20005
#0008
0005
20005
#0005
«0005
«0006

CSF

«0059
0066
<0063
0059
<0059
'005§
+0060
006U
«0058
«0059
20059
s0061
20061
«0059

~e001%

=e001%
«e0013
-20013
~!OD)3
-s0014
»s0015
-40015
=s0015
«20015
=20015
-!0015
20015
»e0014

09/14/67s




HEUH

aCrt

508
U4
504
-1
503
504
.03
.ou3
.5u3
L5903
503
504
J5U4

mACH

S04
504
-1
004
«503
.ou4
203
<503
W503
D3
503
504
S04

31%.629
318.747
318954
3184982
- 3lne58l
3lae982
318.420
31,216
31n.l0l
3lue347
318,153
314,629
318,715

8

3184629
3loeT47

318,954

318,982
3184581
318,985

3186420

318.216
3180101
318,347
3184153
3184629
318,715

BETA

U0
Y
00
00
«00
00
Y
00

200

o0V
« 00
oOU
o

g ey e g, A

ALPHA

3.85
-Le37
=2l
tele
2e4l
3.82
5,20
6451
7.84
.12
10,46
11,64
3,97

ALPRA

. 3e85
=137
=a2}
le1e
debl
382
5420
6451
T.84
Yeld
lue46
1le64
3497

COPEEEEE—— ¢

4 - WotgW W G RAUVEWVY AT 3~ YR

BODY
CNF

1867
=~e2245
-e1335
-s 0295

0732

« 1864

2980

t405§

¢5151

06200

o 7293

8129
T .1982

a0 F T TUNNELS

o N
L fES | 78¥ P RUN 29

cu - [o1 4

» U390 0735
« 053¢ 01457
L0472 1279
<0425 . «1086
«0401 «091e
0397 " 60733
o0419 « 0566
«0458 0415
0517 « 0266
0592 20123
0692 - 0012
0806 -~ 0198
0401 0719

AXLS COEFFICIENTS
CAF '

0273
00478

<0467 .

«0431
0371
00274
. <0150
-e 0001
“e188
-o 1396 .
~o 0642 .-

-e 0851 . -

« 0264

F T TUNNELS

i

CPM
0735
e 1457

1279

1086
0912
W0733
0566
0415
0t23
W0ule
201938
0719

*

L]

L L SR

4% % & NASA

BALANCE 731

T S1ABILITY AXIS CQEFFICIENTS

CRM

<0008
U009
«0006
«0013
«ol2
0012
0007
0009
«0009
+0008
0007
Wvole
+ 0008

# NASA

CYm

~«00l3
=+ 0015
=003
-.001?
=-s0012
~el013
'QOOIQ
~e0014
e 0014
-o0pl%
‘00015
'-Oolé
~,0013

CsF

« 0059
+ 0060
#0060
« 0062
«006¢
«0062
«0060
0062
+0065
<0060
«0069
0070
«0053

CYm

«20013
~20015
-+0014
»e0012
=s0012 °
=¢0012
~20013
»e0013
~20013
90013
=s0014
-e0012
-:00‘3

PRELIMINARY ®
INTERVALSs DECLASSIFIED AFTER 12 YRS

09/14/67s

/0

44633
=44201
24824

‘v7l$

1,786

4,634

74051

81792

9,930
10,456
10,540
10,094

4.891"

-



HIGH

“ACH

’3-1E]
509
«305
«505
«503
«D504
S04
-1tL
£ 303
+503
505
-1
«3UDd

SPEED . JunNeL

L.

31494168

319.299
319.85¢4
319.030
3194720
319.190
3194172
318,891
319.41)
314,193
319,385

5 3204005

319.814

w

319.1686
3194259
319,854
319,030
3194720
319,190
319.172
318,891
319,411
318,153
319,385
320,005
319.8l4

sEla

00
Y
U
JU0
MY
w0
LU0
JU0
00
L0
LU0
JUU
SO0

BETA
VU
200
o0V
<00
oUU
o 00
Ul
« 00
U0
U0
<0V
U
« 00

ALFHA

3.72

-lg49
-.26
l.02

€o
3,71

" 5,08

6,490
.75
9,05
10,36
11,63
3,75

ALPHA

3e.72
=1e49
-e26
1402
2.33
3.71
De®
De4U
7.7
9,09
.10436
1l.63
3.75

* % %

~A

g

fesy 789

CL
2286
-e2151
=-.1137
- 0098
U979
2108
3252
4357
9481
<6580
<7691
8697
<2130

3 =Y R

7T X F T

TUNNELS

KuN 32

# @« 8 NASA PRELIMINARY .
SR i b e s 3 :

BALANCE 731

sTaclLiTy AXIS COEFFICIENTS

Cv

«0271
<0326
U285
0262
0257
L0271
« 0306
0359
0432
20521
#0630
«0749
.0272

Chp

«0016

« 0685
« 0506
«0334

BUUY AxXIS COEFFICIENTS

CNF

«2099
=-e2158
-.1138
-, 0093

0988

2120

3265

« 4368

5488

6577

7675

8664

2143

CafF

«0135
0270
«0280
« 0264
W0217
#0135
«0Ul7
-90129
-4,0311
~o0520
- 0763
-s1018
w0l32

F T TumNELS

CPM

20016
0685
w0506
.0334
20172
L0011
-, 0147
- U291
-, 0431
-, 0569
-, 0700
- 0844
L0008

CRu

<0008
0034
«Gol2
«Qull
JLole
WUyiv
<0008
«0009
0009
<0009
«0007
+0008
<0009

CYm

'00012
'c001§
-e001%
"0013
-e001:
-.001§
~s00l13
. 001>
~e001°
-s0017
-e0017
~e0017
"0013

CRM

« 0099
«0014
‘0012
#0011
.0012
«0011
+0010
0010
«0011
<0011
<0009
«0011
«0010

INTERVALS, DeCLASSIFIED AFTER 12 YRS

09/14/675

»



1 3 - te 1 . y
LA A v F T FuUuinNERS w # NASA PRELIMINABY '_Q'
ﬁdﬁms-vN INTERVALSY DECLASSIFIED AFTER 12 YRS
& t_J S LA = 5 T VR g%\,.ﬁ,.
Hlon SFFEED  TUNNEL [est 789 RUN 31 BALANCE 131 09/14/67s
) g STABILETY AXIS COEFFICIENTS

sAaCH i sefA  ALPHA CL co CPm R CYm CsF Ls0

\302 127.510 L0 3,23 SY-LY <0066 20010 -e0011 £0054 64072

J3u1 127.3¢2 - L00 =1,23 -.1886 20680 L0013 -,0013 «0065 ‘54990

L301 127.237 Suo i1 -e1018; «0517 0010 -.0012 «0059 3,603

L3301 126.941 LU0 .98 .o Up4U <0359 #0013 -e0p12 - <0060 530

302 127.418 L00 2,11 $0717 [ 0211 .0013 ~o0011 «0052 24787

L302 127.413 L0 3,23 1603 <0263 .0068 L0014 -.0011 #0055 - 6,092

<301 127.312 ] 4,36 2467 © el281 -, 0066 #0009 =e00le #0050 §!16§

J301 127.211 LO00 9,50 C o $3377 L0313 -,0201 . CUOUY ~e001l3 00058 10,787

.301 1264918 LU0 6,87 4314 20361 -.0337 20008 -e001% #0059 11.960

L301 127,302 S0 T,80 5214 +041B -e0467 - <0009 w0019 « 0061 12,467

301 127.003 LU0 10,10 2 T050 0568 - 07397 L0006 -, 0013 20063 12,405

L3011 126,901 JUu 12,32 J8751 0755 e 0983 L0006 o007 0068 11,594

39Ul 126,718 L00 14,51 1e0374 <1000 -e1405 #0007 ~s0018- «0068 10,371

o3ul 127,348 LU0 16,66 1.1949 «1348 - 204%: .0010» .,001§ ,0072 §,B§S

302 127.412 L0 3,27 e16u7 0262 20068 20011 ~e00lU <0053 6,123

BODY AXLS COEFFICIENTS

MmACH [ BETA  ALPHA CNF CAF cPM CRM CYm CSF
.302 127.510 <00 3023 «1609 «0173 «0066 0011 ~e0010 + 0054
301 127,342 00 =l.23 ~o1891 20274 .0680 20013 =e0013 | 40065
301 127,237 T a0 -el2 ~-el019 <0281 L0817 #0010 <0012 20059
«301 126,941 00 98 ~e0136 0267 » 0359 «0013 «s0012 40060
<302 127.418 ATy 24l $ 0725 . e0231 0211 20014 ~e0010 «0059
302 127,413 €00 3.23 1615 0172 0068 0014 90010 - 40055
2301 127.312 ) 4436 2481 : «0093 ~, 0066 #0010 .e0012 - " 40056
<301 127.211 €00 5450 03390 -e0012 -, 0201 #0010 ~e0012 20058
+301 126918 « 00 6067 «4325 -e0142 e 0337 <0010 ~20013 10059
301 127.302 «0U - Te80 - «5eel -s0293 - =~ 0467 «0010 -e0013 20061
301 127.003 Ul 1Uel0 7037 -e 1676 - 0739 «0009 0013 - 20063
2301 1264901 Ul 12e32 8709 -e}129 -, 09383 « 0009 ~20015 20066
301 126.718 .00 14e5L 1e0285 -.1629 ~. 1405 0011 T =s0014 0068
301 127.348 GU 1666 lela2l -s2131 -.2044 0014 -s0011 «0072"
L30e L27.412 T 321 i 1619 e0170 . 0008 0012 »e0010 - 20053 -

7X10 FT TUNNELS . #@% NASA



e e b n S A Po—— I . s

G RrR0OUP 4 -

“ay

i ‘%@iﬁ;{"lggwﬁx
*RE F
Lo WwGRADED Al 3=71R 1

HIvn SPEEU TUNNEL

MalH W

o711 5400829
L7112 561,548
LT12 541,450
LT11 549,629
L7112 541,015
JTL1l 545,964
<712 541,323
LT13 542,044

MACH Q

+711l D40.829
o712 D41,848
o112 941,450
o711 240,629
o712 341,015
«7ll 340.964%
o712 241,323
o713 2424044

BETA

00

WOu
«00
U
«0u
200
00
«0U

RUN

TUNNELS

34

INTERVALS?

Bpizaterey

# ¢ @ NASA

ﬁALANc& 731

STABILLITY AXIS COEFF [CIENTS

co

. 0442
L9399
+0360
£0337¢
L0342
L0366
«0399
L0445

CPwM

-,0222
-,0114
0036
0179
«0321
#0475

00632"

-e 0231

BODY AKIS COEFFLCIENTS

TEST 789
ALPAA CL
4,51 2998
3,90 «2590
3,18 2026
2,41 .i382
1,54 0689
.76 NTED
.03 0451
S4,45 * 2959
ALPHA CNF
4eH1 -302?
3,90 02610
3.18 22043
246l 21395
1.5¢ <0698
.76 «0096
03 - 0450
445 2980

LR

i XLy

CaF

£0205
L0222
20247
00279
0324
«0365
.0399
Ce0214

FT TU N

-~

0822

~, 0114

NELS

L0036
0179
0321
0415
L0632
.023]

L4

*

CHM

0005
<0004
WU004
«00US
2003
L0002
JU00l
#0006

# N

CyMm

=.0ple
'.0014
0013
'noolé
-s0013
‘-001?
0013
-.001?

0006
20005
«0004
+0005
+0004
10002
#0001
W0007

A S A

CSF

+0051
20062
+0050
+0052
<0052
0052
«0054
20051

PRELIMINARY LR
VECLASSIFLED AFTER 12 YR $

09/14/67s




SR o - %
Hibn SPECH T TYMNELE

A

»ACH

« 606
Py-Tile)
*606
«606
w607
507
+ 606
606
+606
o607
»606
«606
607
N-tiNg
007
«606
+606

4 -

4284405
4284199

424 0669

4274509
4254965
4284946
4284170
428481
4280307
449,464
428,614
427937
429,122
429 4694
429.270
4274895
4254402

Q

4284405
4284195
4250669
4284565
G2HeY65
4280946
4286170
w2ueaBT
4284307
429464
4280014
4274937
4cdGa122
4294654
4294270
427895
4284402

BEFA

U
.00
wud
.u0
W00
LU0
.00

00
+U0
«00
<00
SUl
+ 00
00
L00
o0

BETA

o0y
QU
s0u
(1]
LX)
L]
o iy
200
QU
(0
X
Y
00U
s00
e 0U
o 00
«0U

Q-ﬂ.ﬂ.ﬁ.‘-ﬂ---F-Fq'-I

UH#wNGRAVED

4420

* ® @

ATl 3 -7YR INTERVALSS?

T A1 F T

Ry

TUNNELS

33

baLANCE 731

STABILITY AXLS COEFFICIENTS

Cu

o 0293
0302
284
0273
w0267
0269
<0278
20293
r- 40314
U343
«0380
Y]
04Tl
~0542
0603
0682
<0294

CPM

-.0026
«0499
«0403
20318
0227
o 0144
<0049

-,0029

-,0110

~, 0188

- 0263

-40327

-.0393 ',

=, 0466

- 0519

- 0557

- 0032

BODY AXIS COEFFICIENTS

CivF

«2586
-el215
-e 0635
-« 0062

« 0584

e1223

1968

*2595

3246

«39}12

«4573

«5210

5803

,6395
. +6891
T eT431(

2632

CAF

el 06
* (295
« 288
0274
- e 0249
0215
«0l61
e0l06
« 0039
=e 041
~e01l3v
-e0225
- 0319
~20416
= 0508
- 0607
0102

CPM

-, 0026
0499
20403
00314
0227
o Diod
«0049

=e0029

~+0L10
~e01iB88
~e0203

-, 0327

- 0393

= )466

-e 0919

- 0257

=-.0032

CRM.

«UR03
YO
«0p0d
0008
«0poo
00096
0005
0003
0002
L0002
0003
«0003
0003
W04
0004
0003
20003

# % % NASA

CYm

'o°01$
=s001%
=el0pl4
'00012
"0013
=s0014
’00012
-.0014
’00015
’00019
=,0018
--Ooll
- 00l7
‘10019
~, 0018
‘00011
e 00l5

CHM

20004
«G008
*0008
«0008
«0007
*00006
«0006
*0004
«0003
0003
« 0004
«0005
«4005
«0006
«Ug0e
«0006
#0004

PRELIMINARY »
JEGCLASSIFIED AFTER 12 YRS

__09/14/67¢
CSF L/0
+005€ 8,791
«0062 44016
20062 »24243
+0062 =244
0057 24156
« 0058 4,516
«0058 7,031
+0055 8,806
»0056 10,279
+0058 11,353
<006y 11,99¢
0062 12,287
<0063 12,152
+0069 11,792
+ 0068 11.390
o006§ 10,902
+0052 8,905
Cym LSF
=20015 +0056
~20014 10062
~20014 40062
=20014 20062
~20014 20057
~s0014 +0056
20014 20056
20014 «0055
=20015 +0056
'38016 10058
20016 <0060
«e0016 20362
20017 20063
20017 30066
-20017 + 0066
~e0017 <0066
~e0014 +0055
- .
e

& -



5% A S EE

GRNUP

dlon

MAL <

«505
S04
-1
«5U5
«S05
«5U9
503
«DU5
«5U5
sSUS
«504
S04
2505

MaCA
«505
«204
+505
«505
503
505
« 503
-1k
«309
D4
«504
3-1104
-1}

4

SPEED Tuahky

Y

31454863
3184456
3194397
3190455
310895
3184870
3174334
31949540
3124922
3184737
3184516
318.523
318.872

&
313.869
3184456
3194397
319.455
316.895
318.8TuU
317.334
319.540
318.992
3184797
3i8.516
314523
318872

BSETA

T euv

<00
«00
U0
J0U
200
00
L0
00U
o0
<00
UV
UV

BETA

VU
« 00
20U
Y]
I3y
U0
«0U
«0U
«0V
«0U
<00
«0U
*0V

ALPHA

3.64
=157
=35
94
2.24
3.66
5.03
6435
1.72
9.01
1033
11,58
3.67

ALPHA

364
=157
=35
«94
2e24%
3eb6
Se03
“Hel3>
fe72
. 9e01
1033
1158
3e67

TesSi (89

Cu
1976
-e22c2
-el2e9
-e 0202
« 0860
02000
«3141
«4256
«5400
«6513
sT6uUb
<8552
w2010

RUN

36

RV ALS

TUNNELS

¢ ¢ & N ASA
A T

sy DECLASSIFL

BALANCE 731

STABLLITY AALS CUEFFICIENTS

Cv

w0307
~035§
v 0338
0309

.« 0298

* 0308
«0337
<0387
« 0459
20546
<0651
0767
U309

CPm

~eU0L0
o« 0680
00497
«0319
«0154
=+0013
-e 0177
~e0329
~e0472
- 0615
0741
-e 0886
=el014

BULY aXIS CUOEFFICIENTS

CNF

«1993
-e2231
=e1230
-e0197

0871

«2015

#3157

o421

«9410

e515

« 7595

«8526

«2025

| R e TR 7 X 10

TERRIAA s e e e e N

F

CaF

« 0181

00324
«0331
20312
« 02064
«0180
«0061
-+ (3086
-e0270
- 0480
=.0722
~e)F04
01380

T T Uun

-

NELS

cPpM

«00L0
0680
0497
w0313
0154
W00L3
0177
«0325
042
«0615%
0074l
0886
0014

#

*

Citm

«0008
«0014
0012
0012
0010
0008
#0010
#0011
« 0009
«0009
« 0009
«0010
0008

# N ASA

CyYy

-e0pl4
~e0018
'tOOl?
“s00l4
‘-001?
“e001%
~e0014
~-001§
‘00015
‘00015
0014
'00015
’.001?

#0009
«0014
s00l2
L0012
«0011
w009
“0011
0012
V011
#0011
U011
«0013
«0009

o

CSF

v0069
00081
0082
00076
«007¢
20070
0007%
00075
«0072
<0074
«0073
+0074
«0070

cYm

=s0014
90017
=90017
~20014
20013
~20014
~e0014
=e0014
~20014
~20013
=90013
-e0012
~e0014

PRELIMINARY tre
e rrmLe o
ED AFTER 12 YRS

09/14/67¢

Lo

60435
w5765
«34635

=e654

2.886

€493

94307
10,987
11.762
11.920
114680
11146

6,501




® e % 4 a> A eietelebeby. ¢ ¢ ¢ (ALY FT TunNNELS e % NASA PRELIMINARY . ».n

6 R o WP T Dok U E U AT 3 -tk ENTERVALSH ut{;LASSIE‘;‘;‘;& “‘miég&»ﬂ? YRS

HIGH SPEED TUNNEL TEST 789 ‘RUN 35 BALANCE 731 09/14/67s

STABLLLITY ARLS COEFFICLENTS

T L cv CPw CRM CYm CSF t/0
302 1214432 - WuU 3,22 $ 1625 0297 U042 0010 “o00dl 00061 5,132
L302 1274559 LUt =1,23 -e1951 0360 0662 $0013 ~s0013 «0067 5,417
V302 127.550 LU0 ~,13 -2 1087 v 0320 20698 .0009 ~o0013 «0066 3,338
L302 128.022 00 97 -ep222 e U304 . #0336 0011 ~e0012 «0060 o131
o302 127.728 U0 2410 0543 0294 »0188 W0LY «e0pli «0063 2,188
2301 1274045 U0 3,23 + 1534 «UR298 #0039 0013 =o001d «0061 54155
J3ul 127.137 SO0 4435 2413 0315 ~e0094 0010 ~e00ll U064 14657
2302 127.422 «00 - 5,50 #3303 Y w0344 ~e 0233 #0009 =003 +0065 94591
304 1274225 LU0 6,465 4211 0387 -e0366 «0009 ~e00l3 20064 10.869
J3UL 1264641 N 7.79 5133 . 0445 =-,0503 «0008 ~e0013 <0067 11,538
300 1264536 JU0  L0.07 «6947 «059U - 0773 0006 -e00l3 0063 11,766
«3U2 127.689 ~00 12,32 8708 0778 ~el011 ¢ 0004 =e00l7 20073 114195
.30l 127,023 G0 14452 1s0316 .loel ~ela23 «0009 -e0016 <0074 104101
301 126977 G0 16,68 1e1849 1363 -e2038 0ol ~e0015 +0083 84693
302 1274721 LU0 3026 01538 0297 00431 0012 =001l «0059 54189

HB00Y AXIS COEFFICIENTS
tiaCel Q BETA . ALPHA Civf CaF ced chRM

CSF
302 127,432 #00 3e22 1539 0211 0042 «00l0 20061
302 127.559 $00 -1.23 -o 1958 $0318 <0062 0012 0067
2302 127,550 0 -el3 -.1088 20323 « 0498 +0009 «0066
L302 128,025 <00 97 -s0217 <0308 L0336 « 0011 20066
L302 127.728 ° 20 2410 20653 0270 .0183 «0015 10063
o301 1274045 .06 323 .1548 “eu2ll £ 0039 20013 «006}
.301 127,137 QU “e35 2429 0131 =004 0011 +0064
302 12T7e422 00 5450 3320 0026 ~,0233 «0010 0065
.301 127.225 «00 6465 4226 -.0103 -, 0366 «0010 20064
301 1264641 .00 Te79 5144 -e0255 -, 0503 «0010 +0067
L300 126,536 U0 T 1ve07 6940 ~e 0633 -, 0773 «0008 20063 ‘
L302 127.689 00 L2e32 «B668 - 1097 -, 1011 0008 20073
301 127.023 00 14e52 1.0234 -s1596 -y 1423 0012 #0074
L300 1264977 W0 16.68 1.1729 -e2091 -,2033 : 0016 20083
W302 127e721 «0U 3206 . elsbe $0209 U4l <0012 20059

TUNNELS # % s NASA



es%e 1X10 FT TUNNELS @%% NASA PRELIMINARY #ee

Al 3-YK I[NTERVALSy DECLASSIFIED AFTER 12 YRS

AIGH SPEEL TUNNEL TEST 789 RUN 38 BALANCE 734 09/14/67s

STABLLLITY AX1S COEFFICIENTS.

MatH W THETA  ALPHA g co CPy CRM cYm CSF L/0

JT12 540,918 W00 4,48 w2911 <0528 -o 0246 « 0005 0011 « 0056 $.512
L712 541,326 L0 3,89 2582 0487 -e0110 « 0004 w001l 0058 5,301
L712 541,652 .00 3,22 «2113 0461 #0037 0008 «,0012 <0061 4,579
<713 542.376 0U 2e%6 1523 Te0447 20205 0005 »e0013 «006} 3,406
L712 540.906 L00 1,58 .u8ee « 0446 L0378 <0008 w,00l% <0064 1,863
L712 543,520 +00 o7 0178 0473 «0528 «000% =e0013 0062 376
LT12 541,908 00 =02 -o 0429 «0511 0684 | <0003 =,0010 <0055 -y840

711 540,213 U0 4,38 .2871 0529 -a0246 - 006 001} « G057 5,425

puVY AXIS COEFFICIENTS

+ACH 0 BETA  ALPHA CNF CaF cPM cRM CYm CSF

o712 3404918 L] hatts w2942 0299 ~e 1246 «4006 ~e0010 20056
o712 5414326 00 3e89 2608 0311 =e01L0 00005 -+0011 0058
o712 5414652 U de22 «2139 0342 « 0037 «0006 =e0012 20061
«713 5424376 000 2446 01540 «0381 « 0203 «0005 «30013 «0061
712 5404906 «00 le58 0833 0423 w0373 «000S ~e0014 20064
o712 5414520 o 00 77 <0184 « 04170 0528 «0004 -e0013 00062
712 5414908 o OU -.e e 0429 «0511 0684 #0003 ~e00190 +0055
of1l D4yell3 « v “e38 «2301 «03uB ~e 0248 «0006 ~¢0010 20057

U, . 7 X 10 F f T UNNELS % Es NASA ekl *




&

# % o A DA

G R O UP

[ TN VER T SR

4 -

AlUH SPECD TUNNEEL

pAaCrt

06U
Ul
07
N-1'X4
o007
«606
«607
607
607
«600
<6086
o0l
PY-Yil-]
Tebul
+600
607

427932

4280119

4284299
428,688
423,410
4284043
4281103
428,336
428.064
4274966
427,788
428,136
4274732
4284358
4274655
4284431

Q

427+932
428119
423299
4253.688
4284410
4284043
4284103
42H+336

4284064

427966
4274788
4284136
4274732
424358
427655
428431

#00

00

BETA

204U
G
00
200
«00
VU
00
«00
«00
00
«00
«Ov
[yt
«0V
«JU
W00

s

C i ——— ¥ * #

Do wnNUORAWVDEUY AT 3 =YK

ST 789

AV ST N

‘RUN

fv

L NTERY ALS

37

NNE S

a % W N A s A

BALANCE 731

sTABILETY AX(S COEFFTCIENTS

Cu

<0332
+ 0369
«0330
20320
~0316
0321
«0333
© 0351
+ 6378
0411
0454
«0504
0557
0626
<0701
«0336

CPM

-e0062
20494
0309
0214
JUL2%
0022

-e0061

-0143

-'0227

-,0300

- 0372

- 0441

-e0511

-~ 0573

-e0609

~e G080

BOLY AX1S COEFFICIENTS

5y
ALPH*§¢; §3,§;
4,08 'i}jdghb
- N4
-,45 -
.92 ~ell i
L,08 0497
2,4% «1134
©3.32 1881
4,09 2493
4,79 «313a
9,57 «3815
6,31 24455
T.07 3108
1,79 5682
B.46 6204
9,15 6770
9.83 o 7288
4,25 «2660
ALPRA CNF
LXYi1:) «2521
~edd -y 1269
52 ~e0128
LebB + 0500
2e44 1147
Je32 21896
4e09 «2510
“e79 3151
557 3832
631 44T
Tai? «5123
1a79 45095
Be4b 6216
Fel5 «6780
Fe83 7297
4025 02677

CaF

w0153
e 0359
«0332
«030%
0268
- s0212
e (1150
<0088
«0006
~e 0081
~e0178
-s0270
~e0361
-e 0459
00553
00138

7Xx10 FT TUN

NE LS

CrM
0006
00Q12
#0010
0008
«0009
Ogul
Vo007
0004
«0004
20004
) <0004
: 0004
« 0004
«0003
0003
20006
cPM
0062
0494
0309
V24
W0l24
0022
s0061
«0143
0227
2+ 0300
«0372
e 0441
0911
«0573
06U
0080
# w8 N

CYm

'00015
=+0916
‘00015
00l
=,0014
-.0015
»e0013
'00015
~e0016
°.001£
=~ 001

~e0018
-QOOIE
'-0017
'0001?
"0015

CRM

0007
0012
0010
+009
«0009
«0008
0008
«0006
«0006
«0006
0006
«3006
«0007
«0005
<0006

DECLASSIFLED AFTER

PRELIMINARY -
12 YRS
WL ERE VTR G e R R
09/16/67
CSF L/0
«0070 7.538
0083 =3ebh22
0076 =404
$0072 14955
<0070 3,587
«007Y 5,851
«0071 T+495
20069 8,926
«0073 10,098
20075 10,835
20078 11,259
20077 11.267
«0078 11.13
#0075 10,816
« 0076 10,395
00071 7,920
Cm C5F
~20014 20070
~20016 0083
~s0015 20076
-o0014 «0072
© =s0014 20070
«2001¢ 20070
~e0014 0071
»20015 10069
*20016 10073
~e0017 +0075
~90018 0078
~e0017 00077
~20017 «0078
00016 20075
~20016 20076
~s0015 007}

#0007

ASA co NFI1ODE J'T'T'l'!;%is.

B4

-



*

& ® o A CEEE

GRnu#P

HIGH

mACH

505
«505
205
509
505
D04
305
2 D0
S0
1121
T .504
502
o503

4

SPEZD TUNNEL

0

319.312
319,787
319.814
319,495
319.804
318,778
319.101
3184802
319.049
319.296
318,386
319.193
319,045

o

319.312
3194787
319.81¢%
3194495
319.804
318,778
319.101
318.802
319,049
319,296
318,386
3194193
3194045

- BETA
Lot

L00
,00
.00
.00
LU0
.00
00
.00
.00
.00
L00
.00

gETA

Uy
«00
00
QU
sV
ISy
«0U

0

UY
0
WUl
«Qu
e00

UOWNGRADED AT

ALFHA

3657
-leg9
=e43

+ 86
delb
3499
4093
Deld
l.67
Be97
1Ve23
lie4d
3.64%

P -
< g

TESt 789

CL
1988
-e2157
~e1183
~e0148
0904
«1998
«3111
4215
5373
«6454
« 7530
«8471
«2045

RUN 40

s 1 A1 FT TUNNELDS

#®# & NASA

INTERVALS DECLASS iﬁ%

BALANCE 731

STABILITY AXIS COEFFICIENTS

co
«0359
<0487
0421
20385
«0363
<0359
20381
. 0421

.« 0490

0572
.067;
0785
+0360

CPM

-, 0082
0606
« 0425
0243
+0078
-y 0084
~o0243
- 0389
-e0532 v,
-, 0665 ‘
- 0783
-, 0928
-, 0089

BULY axl$ COEFFICIENTS

CiNF

02000
-e2169
-.1186
=e0l4e

Q917

2010

«3131

4234

o, 5388

6461

o 1925

8452

2063

{ X 10U

13

CAF

« 234
00423
00413
0387
« 0329
#0233
«0lle
-e 0043
-y 0231
-e 0440
-s06177
-o0916
« 0230

cPM

-. 0082
« 0606
20425
«0243
0078

-, 0084

~e0243

-,0389

-, 0532

-,0665

-, 0783

- 0928

- 089

T FUnNNELWS ¥

CRM

#0008
#0013
0012
0012
+0009
0010
«0010
«0009
<0010
J0007
<0010
#0009

# % NASA

CYMm

'0001§
o001

‘-001§

-e001%
‘00012
-e0019
'ooolf
'00015
'00012
=.001%
'10015
‘00014
‘.0015

CSF

«0067
<0079
20078
«0069
«0069
«0069
+0069
«0073
« 0069
$0072
20072
« 0070
0074

CYm

20014
~20018
-eQ016
-s0013
~e0013
-s 0014
-:001;
~20013
-s0013
-:0013
~90013
'30011
~+0015

PRELIMINARY ®eas

09/16/67s




=ACH

e302
302
«3g92
302
«302
«301
«302
«302
«302
«301
«301
e 30v
o308
302
301

.

1284034

127 589
127771
1274993
127,558
127.260
1274544
1274636
127,533
127,336
127,036
126,546
1274910
1274769
127.162

4]

1284034
1274589
1274771
1274953
1274558
127260
12745644
127.636
127533
127.336
1274036
1264546
127.910
127.769
127.162

BETA

U
«00

00

BETA

« 00
«00
o U
«00
« 00
« 00
« 00
200
s QU
«U
o U0
« 00
Y
e 00U
Y

(ALPHA

3.21
=124
“eld
96
2008
3¢20
4e3%
Sedt
vebS
Te?8
lue07
1230
14449
16465
- 324

+1526

~el1945
~e1085
-e 0227
<0648
«1535
+2401
03294
4222
5141
«6919
+3643
10293
141771
01541

7T A1V F
3 - ¥ K

7

TUNNELS

RUN 39

INTERVY ALSTS

L

NASA

[ e SRR el

BALANCE 731

STABILITY AXIS COEFFICIENTS

oY)
w0337
«0415
« 0372
20348
+0337
.. 003338
20351
<0380
« 0420
0476
0616
20800
1048
138l
#0335

CPM

~o0027

594

0428

270

#0119
-.0028
"0161
-e0293
-, 0429
-,0562
- 0817
-e1055
w1477
-e2060

-, 0028

BODY AXIS COEFFICIENTS

CNF

1542
‘0195;
-4¢1085
-e02214

20660

«1551

2420

«3314

4241

«5156

6917

«8810
L1e021Y
lel660

Y

Caf

«0251 -

«0373
0372
«0352
40313
0251
«0169
0065
. =e0071
~e0224
~a0602
-s1058
-e1559
2045
«0247

-

TUNNELS

crM

o027
0594
U428
00210
«OL1Y
Q028
0161
0293
0429
v 0962
20817
«108%
el
2060
0028

*

&*

CHM

<0010
«0011
«0011
0011
$0013
Vole
«0009
0012
20008
$0007
20004
<0008
$0013
0012

# N

CRM

#0011
«0010
«0011
«0011
U014
#0013
U010
#0011
00014
« 0009
+0009
0007
«0011
0016
«0013

ASA

Cym

=001
'00013
=e00i2
=e0011
‘0001!
we001i
~40g012
-.Oolg
~e0pld
'00012
-e0013
'00015
'ooolé
~e0015
‘-001;

»e0010

~e0013
=e0012
~s0011}
=20011

-=e0011

=20011)
=20011
~20011
-e0012

CSF

006l
«0065
00063
0061
V0063
20064
<0062
«0061
0065
20069
#0063
20068
+007¢
20088
20055

~e 0011

~20014
~20014
=¢0010
0010

PRELIMINARY %@
DECLASSIFLED AFTER 12 YRS

3 et .

09/14/67s




L Lo st

L) 7%X10 FT TUNNELS «a#% NASA PRELIMINARY .o
AT 3-YR INTERVALS, DECLASSIFIED AFTER 12 YRS

HIGH SPEED TUNNEL TEST 749 RUN 42 BALANGE 731 T 09/147687

STABILITY AXIS COEFFICIENTS .

MACH 7] BETA ALPHA cL co cPM CRM CYM CSF L/0

+T13 542,087 200 3,61 22606 0610 -e 0209 «0008 =e0010 0054 4,275
JT13 542,452 «00 2,99 2177 0589 -e0035 «0006 ~e0021 0051 - J.T724
,713 542,303 00 2,23 +1638 «0573 . 0146 «0007 0012 «0058 2,882
712 541,736 L00 1,32 .0996 e 0978 20325 20007 .o 0012 «0058 1,723
J712 541.304 L0V 5% 0424 20603 L0511 +0008 ~y00l1 20048 783
ST13 542,270 .00 - 3,46 2528 0611 =e0191 20007 ~e00190 «005¢ 4e13%

BULY AX1S COEFFICIENTS

MACH 4 BETA  ALPHA CNF CaF cPM CRM CYM CSF
o713 5424087 W00 3461 “2638 0445 - 0209 +0008 <20010 20056
«713 542452 ol £e99 «2203 00470 ~. 0035 ) «0008 =003} 20051
«713 5424303 .00 2e23 1659 0509 «0146 + 0007 waG12 20056
o712 5414136 00 le32 «1009 «0555 . 0325 «0607 30012 20056
712 541,304 SO «55 «0429 £ 0599 L0511 <0008 -30011 <0048
713 942,270 00 3.46 «2559 <0453 -, 0191 <0008 90010 00051

Nor v R LR 7T X310 F T TUWNNELS « 4 # NASA




2R ® N AS A kgD, ¢ ¢ u T X100 FT TUNNELS # %% NASA
AU EU Al 3 =YKR

GROUP

MACH

607
a7
o807
«6u7
« 608
« 608
007
«B07
«607
«6017
« 606
#6077
o607
+ 606
« 006
«b0%

P eSS

A -

Q

4284678 .

428,453
428,794
428,986
429,527
429,381
428,306
428,264
428,711
428,842
427.730
4284392
428,233
4274999
427360
4314271

&

4254678

4282453

4284794
428,986
4294527
429,381
4284306
428264
4284711

4244842

427730
42Be392
4284233
4274999
4274360
4314271

D owwnNG
SEC
c ;ﬂma;&ﬁﬁ‘
BETA ALPHA
«00 3,72
. 00 - 69
+00 - 08
.00 .65
.00 1,38
00 2,09
00 2,90
00 3,712
.00 4,54
.00 5,28
200 6,09
00 6,96
«00 7,72
«00 8,42
W00 9.09
200 3.92
BETA  ALPHA
' ‘3e72
s Q0 ~e69
ISy =208
# 00 ' 65
Y .Le38
«00 ce09
00 "EeS0 .
Y ‘3472
el L 4e54
LU0 Deld
e 00 6e 09
Y ©e36
00 Te72
00 Bede
« 08 Fe09
UV 392

TEST 789

cL
02547
-+1156
-e 0587
-s002%
0547
«1205
1902
+2525
3198
3832
«4457
+5104
5641
«6180
6704
#2703

RUN

<o

« 0394
0497
+0459
0433
0416
<0400

. «0391

L0395
20401
20417
0447
0491
»0537
+0591
0655
#0398

41

CPM

~o 0134
00440
»0317
0223
L0136
0046

s 0047

-,0133

-,0221

»,0300

'00372

- 0444

a0513

= 0580

-, 0627

“=e0152

BOPY AXIS COEFFICIENTS

CNF

2567
=116l
=~ 0587
-2 0919

«0557

1219

1919

2544

3218

3853

4478

5124

«565Y

6197

6719

2723

CarF

'OZZBF

o (483
0458
+ 0433
0403
«0356
0294
«0231
«0146
«0063
~e (028
-+0131
-. (225
-~e0320
~a 0412
+0212

-

OB+ ¢+ & 7 Al F T T UNNELS

INTERVALS

cPM

« 0134
eG4ay
0317
223
00136
« 0046
0047
+0133
0241
+0300
<0372
«Qlbs
«0513
« 0560
06’
L0192

BALANCE 731

STABILITY AXLS CQEFFICIENTS

CRM

#0007
#0013
0011
»0010
<0010
«0009
0008
20006
<0005
0004
«0005
+3004
«0004
«0004
20004
20005

Giv

«0008
<0013
«0011
«0010
1T
«0009
<0007
0007
0005
«0006
«U006
#0006
«0006
#0007
«0006

CYm

=e0015
w0013
‘00015
‘0001?
'o°01§
=e0014
=e0pl%
=001
we 0017
=e 0017
-v001§
»,0018
we00l8
»e00l8
=+0017
*«0015

PRELIMINARY ®we
VECLASSIFIED AFTER 12 YRS

e ¥/ 14/€Ts

YU AN TN

10068
0074
#0073
20070
. s0067
20066
,0067
40068
0073
+0072
«0079
0077
+0072
00717
«0075

20060

»e0015
%0015
~e0015
~e 0014

=90013

-20033
*s001%¢
*2 0014
20016
=20017
90017
=e0018
~e0017
~20017
=20016
~e0015

ey

!
¥

. 49068
20074

«0073
«0070
“0067
20066
0067
10066

20071

<0072

+0075

20077
«0077

40077
40075
40066



L%

# & N ASA =

| Jasuinnl

HIGH SPEEL TUNNEL

MACH

L e9505
> <505
«505

509

505
504
«305
«504
+304
«9U>
L 6504
2508
#5063

o

3194189

319.512
319.200
3144984
319.219
318.835
318,986
3184431
318,147
318,931
318,470
319,632
319,010

8]

319189

319.512
3194200
318.984

3194219

31d4835
31d.986
3180431
316e147
3184931

T3180470

319.632
319,010

. BETA

«00
400
U0
0
00
00
«00
00
00
.00
W00
wUu
«00

- BETA

i
00
230
Y
000

U

o QU

e U0

'00
00
o0V
00
00

ALPHA

3,64
-1,55
-.32
95
2.27
3,62
4,98
6,33
7.69
9401
10,29
11,56
3,67

ALFHA

3064
=ie55
-¢32
.95
ce27
3e62
L 4e9B
633
{e69
Geul
LGe2y
1le56
3e67

FEST 789

Cu
-e2002
~e2140
-ell74
~e0150

U905

«1986

3125

«4251

+5362

64384

7545

28516

«2026

7 X10 F

RUN

T

TUNNELS

44

a%s NASA

BaLANCE 731

STABJLITY AK1S COEFFICIENTS

co

+0338
<0427
0376
0344
«0331
Lo 0337
+0365
0413
0481
0568
0669
0786
+0338

CPM

-40045
00641
0468
«0286
0119

“900644%

-+0206

-,0358

-o0502

-¢0645

=,0765

-20926

=,0050

‘BOOY AXIS CUEFFICIENTS

CNF

2ul8
~e2150
-.1176
= 0144
<0918
02002
03143
24269
5376
6490
$7539
« 8495
2042

CAF

e 021V
« 0368
«0370
«0346
«0295
«0211

« 0093

-o0058
-s0241
w454
‘-e Q689
-s0935

0208

cPm

« 0045
«0641}
00458
<0286
<0119
0044
0206
+0358
« 0508
20645
20765

-,0926

F I TUNNELS

0050

# % # NA S A

CHm

20005
«0018
«0015
U012
«0010
0007
« 0006
0008
«0005
«0004
«0003
0000
0006

CYu

’00029
=e0023
=002l
‘-0020
--001?
'00029
'00020
"0029
'00021
=+0021
'.0020
-.002@
~e002¢

Chm

«0007
#0017
<0018
<0012
00010
0008

e 0007

10010

- 0008

#0007
20006

«0005
_s0007

7

CSF-

00054

20074
20072
00064
#0057
«0054
«305%
20059
+0055
<0056
<0055
« 0059
20056

CYM
~20019
-+0023
=c0021
-20020
=20018
*20019
=e0019
50019
~30020
»e0020
-e002¢
»e0021
-30020

S

Y,
4

PRELIMINARY ‘Q‘;‘Q‘

'z
5%25?” INTERVALSy DECLASSIF IED AFTER 12 YRS

09/14/67s

/0

5,925
«5,016
‘30120

w437

24736

54890

84563
10.2%6
114158
11,414
11,282
10,835




. ¢301

F e300
- e301
Te301
0302

LOMAGH:

«302
’301'
302
0302
w304
T e302.
Y-S
“ 4301
302

e30n”

;e304:
e3u2
301
2304

4 =

R

127546
127,094

128,051
127,559
127,068
127,835

127,636 -

127341
127,433

1274139

1260644
127.79%
1270036
127180

127,931

.“u

127094
1280081

1274559

127.068
1270835

1270636
12T<341"

1270433

127.139

12644

127.79%

1270036

$27.180
127931

SPEED TUNNEL

127,566

@

DOWNGRADEUWD AT 3=-Y¥nR

BETA

o0

DT

.00
.00

000

o080

L00°

.00
00

000
'00

TG0

efe
20

BT Y
00
208

oY,
PRy
<00

“e 08

° 00
- 00
ey
- el

A‘ tﬁﬂ:»

$00

BETA

<00 -
e QU

s QU -

| BODY AXLS COEFFICIENTS
' " ceu

onF

« 1542
‘01953
'01079
<0022l

<0668

o, 1552

02423

03315

04238

5i2¢

6932

oBE18
100173
11713

573

7T K10 FT

TUNNELS

RUN 43

INTERVYALSYS

s &% NASA.
DECLASSIFLED AFTER 1

BALANCE 731

STABILLITY AXIS COEFFICLENTS

Co

00325
20393
#0359
20333
0323
0326
20341
«0370
00413
Py LT
0 0608
o 0794
05034
$137%
e 0325

CAF

.__3@é3§ o :
« 0351

#0352
«0337
0299
0239

20188

00054
250073
w5 (2289
Tee 0613
=o'l 067

. ©o1559 |

=e 2065

00236

CPM

20008
20635
0468
+0308
« 0155

« 3009

=00327
0263
»e 0400
~p 0534
=, 0802
"91055
~el478

b,

¢

= 2084 . .
9008

L

-

160008
5063577
0068
L eU308
TeQ155
00009
00127 .
50263

00400
00534
0802

81058

01 %78
2084

000g

CRm

<0009
L0016
#0010

J00l2 .

90012 -
" e00k)

-000@

00007

0005

20007
90002

=90000C . -
760002
<0005,

=e00l8
=o0018
w,001%
- =e0018:
: _“geﬂie-,_
:°v°0$1
?’9°0¥g .
»e0039 -
=3001?1
=0 0020°
Cwel0l?
-9002?
H030023
=e002) .
- :,’"9901"! 2

© 2005%

- 00068
o 0059

t §0057 .
40052

- 60080
o 065€
00098
; QQst

R
-
»
[ ]

PRELIMINAG

“w
<
b
o e

e

CSF

20070 .
20069

s005%
0658

2005%
20048




“s 7Al0 FT TUNNELS ==% NASA PRELIOM INARY ¢ &2

Y INTERVALSS DECLASSIFLED AFTER 12 YRS

R

HIGH SPEED TUnNEL : TeST 789 RUN 46 BALANGE 731 - 09/14/67¢

STABLLITY AX1S COEFFICIENTS"

MACH  Tla 0 GETA  ALPHA L cv CPM CRM cYm CSF - /0

JT12 561,760 ° LU0 2,99 2050 « 0506 =-.0019 <0910 ~e0017 20041 4,048
o713 S4z.088 UV 2e22 *Lay9 X3z «0125 w0012 =e0018 20049 . 30044
J712 541.120 00 1.37 e UB4B 2 0497 #0281 0010 -eUgld «0055 1.708
712 5414488 LU0 64 eU2n9 | e0523 0439 #0010 ~s0019 «0064% 552
2T12 54141706 00 =,11 =+ 0300 . #0559 0596 «0008 =e0019 « 0071 536
L712 5414616 D0 =, 84 -e0862 <0604 0745 gou? “s0021 «0080 wles2l
+712 541,757 LUl - 2,91 +2008 0504 =+0007 0011 -e00l6 00041 3,983
L712 54).223 J00 3,69 2547 529 ~e 0171 e 001U ~e00l0 . «0038 4,814
Ti2 54)1.688 SO 4,34 2908 <0580 =-.0332 ¢, U008 -~¢0016 #0035 5,011 -

BOUY AXIS COEFFICIENTS

MACH Q BETA . ALPHA CNF CaF P conM CYM CSF

2712 541760 oY 2499 2072 « 0399 =-.0019 V011 «20016 20041
L713 542,088 °  L00 .22 .1516 0434 - L0125 <0013 =e0017 20069
712 3414120 .0 137 20860 0476 0281 «0010 -50019 +0055
o112 941,888 ] 064 £0295 $ 0529 L L0439 #0010 ~e0019 « 0064
W 712 541,706 «00 ~ell ~.0301 « 0558 L0596 <0008 =e0019 <007}
T12 941,616 Uy -84 - uB70 P 0591 0745 «0007 =e0021 . «008¢
112 541,787 G00 2e91 «2030° « 0402 - 00U7 J0012 ~+0016 <0041
2712 5414223 «00 3e69 . 42574 . «0364 ~e0171 <0011 20015 20038
L712 541.688 .00 o34 2942 00359 =~ 0332 «0009 ~¢0015 0035




NASA

GROUP

HIGH
s

MACH

© 607
607
6U7
687
607
607
606
606
607
+6U6
+606
$607
607
«607
607
2606
«607

maCrt

b0t
607
U7
B0
607
607
606
2606
607
T L0086
606
.007
607
£ 507
o001
606
ou?

P

4 -

SPEED “TUNNEL - |

8]

4284444
4980437
428,891
428 .682
4284557
428,600
4274806
427,691
4284336
4274807
427,368
4284619
4284711
4282140
4284520
4274731
4284279

o

4284444
42854437
4284891
4284682
4284557
4260600
42T7.8006
4274691
4284336
4274801
4274368
4264619
4284111
4284140
4284520
4274731
4284275

THETA

00
00
Jo
SOu
U0

TS

U0
00
00
00
00

]

LU0
U0
)
LU0
00

BETA

s UU
00
+ 00
«00
V0
«0u

«00°

o 00U
«00
U
« QU
U
Ul
«00
« 00
0V
« Q0

UoWwaNnuRA LEWV

ALPHA

403
-e45
24
<95
1.7
2445
3426
4401
4,19
5,56
6.28
7401
f.74
Boa4
Yel2
9.81
4.08

ALPHA

4e03
.o b3

24

99
le71
2e45
3426
4401
4479
9456
6428
7e01
Te74
Be4s
.12
9.81
“e 08

L A

TSI TES y n

¥
H

CL

2527

~«1153
-~ 0579

<0001l
U616
1217
1891
2509
«3172
3434
e446]
#5095
«5651
«60193
«6731
« 7279
2569

1A 10 F

TURNNELS

RUN 45

(%]

<0367
0423
#0397
<0377
<0364
«0357
«0358
0366
0383
20407
o437
<0480
0827
20582
0651
728
0367

edSTABILLTY ARLS COEFFICIENTS

.CPM

~e0093
« 0459
e0361
<0268
<0176
«0090

| =-e0005

~e0092
=-e0181
-o0264
-e0338
~o0410
-,0483
«o0551
~e0600
~e0631
-~e 0098

BODY AXIS COEFFICIENTS

CNF

2546
~e1156
-o0577

«0007

« 0626

«1231

1908

2527

3192

«385%

4480

5113

25668

6209
" 46745

7292

2588

CaF

0188
0416
+0399
<0377
00345
«0305
20250
«0189
T e01l17
«0034
-e0053
~«01496
~e 0238
"0332
-.0423
-e0522
«0134

CPM

-, 0093
<0459
L0361
«0268
20176
«0090

«,0008

-.0092

. 01l51

-, 3804

-.03338

-, 044y

-.0483

=~ 0551

-, 0608

-.0631

-.0098

*

# # # NAS A

BALANCE 731

CYm

=e002¢
-s0024
'00020
‘10029
=«00l17
'00019
‘1001?
= 0019
=e0020
-.002;
=.0022
~e0023
'0002;
~e0p23
'-0023
~e 0024
~s0019

CrM

«0006
<0019
<0018
<0014
«0011
«0008
«0006
«0004
0005
«0004
0002
«0001
0001
«0001

«e0001

«0005

CsF

00048
«0071
«0068
«0062
+0056
«005%
00047
«0047
00047
0005?
«0052
£ 0052
.0052
«0051
«005%
«0052
(048

oYM

=e0019
=e0021
-20020
~¢0020
-:001?
.:0019
=20018
20013
0020
~e0021
=002}
»e0022
-9 0023
we0023
=+0024%

" we0025

-10019

PRELIMINARLY
Aj 3-Yr INTERVALS» DECLASSIFIED AFTER 1 2 YRS

09/14/67s

rﬁm&mwﬁﬁwwyWﬂﬂﬂ

/0

64893
29725
=1,460

0002

14694

34409

5,285

6,863

8274

410
10.198
104617
10,713
10,633
104338
104002

60991




‘MaCr

302
o301
3u2
301
392
3u2
o3Vl
382
.301
301
301
W3u2
301
302

MACH

302
301
302
#301
302
302
301
302
301
W30
"e301
302
301
«302

UpgwanOGRrRAUVEUY AT 3 «7¥&r

SPEED TUNNEL

Q".
127,158
127.012
127.680
127.285
127376
1274371
1274268

1274457

127.061
127341
1274236
1270440
127102
1274563

[¢]

‘1274758
127,012
127,680

11274285

127376
1274371
127.268
1274457
1274061
1274341
127.236
127 « 440
127.102
127563

seia

00
VU
00
VU
2 U0
.00
T 00
00
200
S 0U
200
U
200
00

BETA

eV

o0V
Y]
- e UV
« 00
o 00
00

U -

«0U
o0V
00
‘.00
o UV
o QU

ALPHA

3e23
-le24
. =el3
97
2ol
322
‘4e36
S5e49
Te80
10e08
12433
14e52
16067
3e27

fesi 78v

Cu
«1521
=e2056
-+1155
-e0278
U632
1522
«2419
3312
5177
« 6998
8703
140290
141898
01548

7T X106 F T

RUN

TUNNELS

47

INTERVY AL S »

BALANCE 31

STABILITY AX1S COEFFICIENTS

cL

0362

U424
0388
0365
0357
+036¢
#0378
<0407
0507

© «0651

00533
el072
1421
0361

CPM
«0100
«0733
<0567
« 0402
0245
0099
-+0038
-e0171
e 0436
-+ 0696
~e 0937
=¢1366
~e2047
« 0097

BO0Y AXES COEFFICIENTS

CNF

1538
-o206%
‘0115§
-l.u272

« 0644

<1539

2440

3334

5196

« 7000

05¢79
le0221
121792

«1566

7 A 10

F .

CaF cPM
«0275 <0100
« 0380 20733
« 0385 0967
«0369 «0402
«0333 <0245
« 0276 . 0099
«0194 -, 0038
«0089 ~e0171
= 0199 -.0436
-e 0583 -.0696
«e1043 -, 0937
-s1539 ~.1366
2048 =,2047
0272 «0097
T TUNNELS #

CRM’

w0007
« U006
<0007
"e00UY
WUole
«0009
«0096
«0005
«0QU5
0007
«0003
Y]
0012
w0009

.o N &

«® % NASA

cYM

~e001¥
~e0012

~e00l2

‘00015
~e0p10
~e00l0
‘0001%
~s00lc
-.0019
‘UOOIZ
~e0019
~e0015
'v001§
~e0010

CRrM

40008

40006
<0007
«0007
0012,
<0010
<0006
«0007
«0007
.0009
0006
«0011
«0015
«0009

SITEE

CSF

00068
+0074

«0073

#0071
+0072
0071
«0072

«0073°

00070
«007¢
«0078
0081
20090
«0067

CYM

»s0010"
«e0012
-30012
«90011
20010
«s0010
=20011
=s0012
0012
=e0011
~2001%
«90012
~e0009
«20009

PRELIMINARY »
veCLASSLIFLILED AFTER 12 YRS

[y
BV

09/14/67s

*



ACH
<HU5
.505
-1+
.505
+5U5
-T-02
<504
«BU5
D204
<S04
S-DE

-10-3

S5ub

MACH

«505
«505
»505
«505
»504
e 504
«508
- 4504
_«S04
. 504
«9205
-1}

SFEED TUNNEL S

¥}
319.593
319.815
3204041
319.116
319.264
318.792
318.501
3144837
3lu.728
314.533
318.781
319.231
324837

@

3194593
319815
3200041
319116
3194264
3184792
3184501
318837
318,728
3184533
318,781

319.231

320 .837

BETA

T W00

00
1Y)
« 00
200
Uy
«Uu
200
<0V
LU0
« 00
U0
W00

BETA

(U
00U
00
* QU
eGU
*BU
«0
000
1Y
Y
o 0L
«0u
i)

ALPHA

3,69
~1.58 .
-.32-
97
2.28
3.66
5404
6437
1.74
9404
10435
11,59
3.74

ALPHA

3069
=158
=e32
«97
Ze28
366
Se04
6e37
Tel4
Yot
1Ue35
1159
3eT4

CUWNFIVENTIAL #9 &

st 789

CL
2084
-a2219
-e1155
~e 0147
« 0940
«2057
«3212
«4326
e5483
+6586
oJ670
+8536
2136

’ v &
7. K10 F-T- TUNNELS

RUN

8

v Al 3« YK INTERVALS o

# & # NASA

BALANCE 731

STABILITY AXIS COEFFICIENTS

oo
$0373
<0455
L0404
£0374
40363,
+0372
0402
<0451
oOSZé
20611
$0713
0819
$0374

CPm

o 0043
$0732
0545
0368
« 0204
« 0046
-.0112
-.0258
-e 0399
=+0530
~e 0650
‘00745
+00338

BODY AXIS COEFFICIENTS

CinF

«2103
=e2229Y
~e1157
=e011l

«0953

2075

3234

4348

«5501

+6597

« 7668

+8521

«2155

CaF

00238
«0393
«0398
00379
00325
« 0240
«0L1Y
-e0031
-e0220
e 0431
«e0676
=e0911
«0234

cPM

« 0043
0732

‘e 0945

00368
0020«
20046
0112
<0258
<0399
+ 0530
#0650
«0745
<0038

CRo -
«0004
#0011
0009
«0009
#0005
0004
«00U4
«0005
20009
<0007
0007
«00L4
<0004

Cym.

~e0013
-e0016
«s0018
. -‘0012
=-e0013
—-001?
--Oolé
‘00012
=eQ013
-.001&
=e00l%
-.001§
-.001§

cam

0004
+0010
00009
«0009
*0006
00035
«U005
«0006
0011
«0009
#0010
0016
0005

CSF

00075

«0080 -

#0083

«0081 -

00078
0007?
« 0070
0080V
+0085
0082
«0080
0079
0007§

Cym

~20012
~e0017
~20016

»20013
- =s0013

»e0012
»e0013
030014
~e0013
~20013
-e0010-
~20013

PRELIMINARY
DECLASSIFIED AFTER 12 YRS

09/14/67s

L/0

54593
~4,880
«2,4857

“.31;

2593

Se532

14989

94585
10491
104787
10,756
104426

Se711

20080
20085
0082
«0080
00079
0078

R 5

S




‘b8 % yaSa € S - e 7X10 FT JTUNNELS &#%% NASA PRELIMINARY % &w

GROUP & = v AT 3-YR INTERVALS) DECLASSIFILED AFTER 12 YRS

HIGH SPEED TUNNEL RUN 50 BALANCE 731 e S S TA LY 1 1Y

’ TABILATY AXIS COEFFICIENTS

MACH W BETA - ALPHA cL cd CPM CRM CYM CSF Y

L3001 1283102 W00 3,28 T elbbl £ 0256 50103 £0008 ~e0012 00059 64491

o302 128,224 LU0 =120 -al®3 +U304 .0'!!6 U011 -.0013 ,0065 . -6,152

T30l 127.926 LU0 =Ll -,0988 0273 L0558 - 0010 ~e0913 . «0063 «3,611

302 lev.306 ) 1.00 -eU110 05> U396 0010 ~e00l3’ #0064 woé31

302 1¢8.494 S0 24130 $0713 L e0249 20245 © .ev0ll ~s0p0l1d - #005% . 3,107

.301 12v.102 L0 3,25 . 1648 - 00259 «0104 0009 . =e0pll - «005% 6,469

<301 1284097 W00 4,38 «2532 w0274 -,0034 . WU008 . =e0pl3 . 40099 94231

301 127899 L] 5,52 3460 <0307 ~e0171 -~ 0009 . -e0012 © 90054 11.266 :
T3u2 124.283 W00 6,67 «4363 +0353 ~o0300° <0009 -.00l3 . . L0058 120381 -
.302 126.183 00 7,83 25256 J0411 ~,0423 ' - L0007 -.0p12 £0053 12,772 :
.301 127.885 LU0 10,12 <7105 U564 ~e 0690 «0008 0012 »0049 . 12.607

2302 124,169 W00 12,34 8747 0744 ~,0932 <0004 -.0p15 <0069 11,756

L3u2 1284661 LU0 14,54 140433 - a0Y9e ~21388 ! +0005 L =e001% <0063 10,479

.301 127.738 LU0 16,66 141953 W1324- . =,2032 0008 -e 0010 -~ 4068 9,029

L302 125,584 SO0 3,34 1708 .0255° 00092 <0009 . =e00l2 - <0053 6,697

BOUY AKIS COEFFICIENTS

maACH G BETA ALPHA CnF ©CaF - CPM CRM CYM : CSF

#3091 i2seln2 W OU 3425 . 1672 «0161 « 0103 0009 ~20012 20059
302 1280224 sQU  =1le20 ~elBTY 00265 «07i6 «0011 «20013 20065
301 127e926.. . #0u LI -e(988 s0272 « 0558 «0010 =20013 20063
«302 1284306 20U le00 =-+0105 « 0256 0396 0010 ~30013 20061
302 12Be494¢’ 00U 2ol Q781 «0220 «(245 «0011 =20011 20054 )
#3001 l28sl02 000 325 21660 0162 0104 «0009 -20011 20054
2301 128097 «00 4438 2545 «0080 =.0034 «0009 -s0012 0059
0301 1274899 QU Se52 °3473 -e 027 e 0i71 + 0010 -20011 . »0054
2302 1284283 .00 e67 24373 ‘=40136 -.0300 0010 - ~s0012 0056
.302 1254183 W00 e83 25260 ~e0308 ’ -, 0423 20009 =s0011 20053
2301 1274885 00 luel2 7090 0693 . =, 0690 20007 20010 T «0049
302 1289169 00U 1234 V8699 ~e1141 -.0932 0007 ~a0014 <0060
302 1284661 U 14454 140340 -.1653 -.1388 0008 =e0012 20063
2301 1274738 ey 16.66 lelsle -42155 -.2032 0011 =~e0008 «0068
2302 12Be584 QU 3034 ©oel72e + 0155 0092 20009 - =e001l 20053

F1 TUNNELS ®% & NASA COm i, e




L4

L o
# % ) A D As% , # % o T Al FT FUNNELS 2 % % N A SR P RoBed DM FoNTRERE LA
5y
GROUP 4 - unwwGKAt)‘L_Ef..D AT 3 =-THnr INTERVALSSY UELLASSIFIED AFTER 12 YRS
*«,,{_‘?
Hlon SPERD TUkNEL (eST 3897, Rus 49 BALANCE 731 09/14/67s
) TS .
"%TQDLLHY AXIS COEFFICLIENTS
- g
“4aCr [ sETA  ALPHA cL cu CPu CRM CYm CSF L/0
V60T 4234910 W00 4,16 L2762 00403 -.0015 - 0005 -e001% 0075 6,862
oBUT 4204621 A0 meal ~elyb8 e 0434 W0514 0006 =e00l4 0074 ~2e461
LaBUE 4294047 W00 .99 £0125 <0396 «0324 <0004 ~e001% «0076 «315
OUT 428416464 00 2,55 elaly 0385 20150 WUUoU -+001d ¢ 0075 3,682
L606 627,743 00 4,16 «2775 U403 -.0017 ~. 00U =+ 0014 +0072 8,893
LOUT 427,948 W00 5,04 4003 <0446 -,0163 N T -e0015 0082 8,975
L6UB 429,196 00 1,12 45203 L0524 -.0282 “a0005 ~+0018 <0088 3,935
L6U6 427,221 LU B9 «6351 #0637 ~a042% =o0003 =s0018 00084 9.974 -
£608 429.833 WSO 4,20 +2803 <0402 =e0022 . =40005 =s00l% 0078 60967
BUDY aX1S COEFFICIENTS
}ACH q BETA  ALPHA . CwF CaF cPM CHM CYm CSF
$607 426,918 v 00 4el0 2783 0201 = 0015 -0 0004 »e (014 9075
+607 4284621 gy =edl -s1071 +0426 <0514 «0006 =-e0014 20074
L6058 4254047 «00 - 99 $0132 00394 «0324 <0004 30014 +0076
«607 4284144 $ 00 2655 1434 «0322 . 0150 «0001 -e0013 . 40075
«605 427743 00 4016 $2796 #0200 -e 0017 -e 0004 -s0014 20075
60T 4272948 e 00 Seb4 4y26 00050 ~e0163 ~0 0004 -e0016 ’ «0082
«608 4290196 00 fel2 5225 -e0125 =.0282 ~+0003 90018 «0086
606 427+221 00 Be54 «6372 =313 e 0424 =20001 ~20018 20084

«608 4294833 « 00 4020 «2824 0196 =-.0022 ~e0004 -+0015 20076

iniimmieniemimbeteim, * * T A 10 F T TUNWELS 8 %c NASA- COpGem———

. . F%
A R S R S s . ) Saol




maCn

U6
2606
607
N1t
006
2806
607
<606
<0206

SPEEL TuniEL

e

SETA oL (95} CPm
4304189 LU0 2771 <0289 ~s 0003
4304697 LU0 -elofl « 0280 0526
4304601 «00 lela w0126 «0261 +0346
429911 By Zebd el4}Y «0261 oib?
429.935 WU . 4,23 <2765 « 0288 ~o000¢
4294656 T PY 7 49l0 « 0342 0156
431812 Y 1.2¢2 5392 Ju42fl -au293
430.uB3 V] 3,04 v 0547 « 0537 = 0406
4304018 U0 4024 27le ey289 -2 0002

BOLY AXIS COEFFICIENIS
') BETA  ALPHA © CnF Caf

4304189 .Uy s 27190 «0083 -
430,057 o0V -2 -e1073 0201
430,601 s VU lel® «0132 «02599
429,977 00 2e60 «1430 «1195
429,935 ' 4023 2778 0084 -
4294656 Ul D.72 +4083 -e 0065 -
4304812 o v (e22 «5401 - 1294 -
430,083 oGy Beb4 6551 e 0450 -
4304018 .00 LTY-4 278> 0683 C -

D Lac = # % ¢ Al0 F I TUNNELS

-nhm&&u_ﬁ

Run B2

cPm

20003
0926
ELT-]
0167
o2
L0156
U9
0406
0002

X T TUNNELS

%% NASA PRELIMINARY '*®

-y

DALANCE 131

STABILLIY AXi$ COEFFICIENTS

CrM

U007
20013
«0011
e YQUY
Uguf
«V0L0
«UOUY
S U009
0007

cm

-.00l1%
-.0pl3
‘00013
-}001?
-o001%
~e0013
-elol%
-e0013

-e00i%

CHM

«0008
0013
20011
20009
«0008
0011
<0010
U011
0008

« 0060
0063
<0067
«0062
«0063
#0063
+ 0064
<0069

oYk INTERVALSs UEGCLASSIFLED AFTER 12 Y RS

aneil

09/14/6T,

*

»




A R g
TX10 FT TUNNELS #®# NASA PRELIMINARY @& o
INTERVALSY VECLASSIFIED AFTER 12 YRS

#* % ®# 4 A S A

GROUP &

H[GR-SpEY BALANCE . 731

fEST 789 " RUN S} i OB 147875

STABILITY AX1S COEFFICIENTS

3214140
.505° 321,768
.320.292_‘
3204539
¢ 3204340
)5: 3214417
3. 320648417
6319847 00" .7
S 3204897 - L0079,
3204792
322,383
'319.907"

N ~'001
-‘0015 :
e 0012

-e0013
R -s00F2
§ R ST o : e i «300}2 -
3204792 i 39 7744 .~ . . =o0786 ey 06ST. o0 L1 =s0013
3224383 0400 11669 ' evlS8. U we0T94. Ut 40011 <f w0012
¢ 3194907 0 000 T 3079 - 3 a2 0045 0/ f“'-'0013
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G R OGP

»

N A S a (ol

v oeNT 1A E’ LR 2R 2

W

4 -

U OwNOGRADEUY

"1t SPrey TUwnkEL

+6U6 429.384
«6U7 4304451
«606 429,734
<607 4304114
+BUT 439,180
ZOUT 430,251
$OUT 430,159
W60T 830,095
+BUD 428,033
LOUT 43y,7408

NACH Q

«607 4304233
2606 4294388
w607 4304451
600 429,734
2607 43¢e114
607 4304180
«607 430.251
«607 4334159
<607 4304055
«6U9 428,033
«607 430748

BEfA

BETA

«00
«00
Y
«00
«UG
U0

« 00

o0V
Q0
LY
« 00

ALPHA

ALPHA

4023
=le6i
~9l0
135
2e77
Jebn
4ol
“4eB89
6e32
Te67
“e26

Tedl 789

CL

LX4-1-1v]
=-.2304%
- 0952

0270

v 1459

«2009

0669

«3213

#4505

-1

2724

I X230 F T

TUNNELS LA

KuN 55

BALANCE 731

STABILiTY AxIs COEFFICIENTS

(V]

«0283
20333
0281
02517
0257
... 0266
0281
0304
0366
U448
282

CPM

«0031
«0730
«0S18
0337
#0177
e U104
<0030
~e0041
~oU181
- 0299
20026

BUUY AX1S COEFFICIENTS

CNF

2693
~e2311
-. 0952

20276

+1470

«2081

2682

« 3286

04516

«5681

#2737

CaF

e 0085
0268
«0279
« 0250
«0186
0140
e 0086
v 0024
=s0131
=e0313
00079

-

CPM

« 0031
«0730
«US1d
«0337

L7t

«0l04
20030
006}
0181
20299
« QU286

CRM

wUou3

. «U003

20001
<0001
«00u3
«U00U4
DIE]
«0003
0004
1]
« 0004

20002
+0003
«0001
#0001
«0003
«0004
0002
«0002
+0004
U005
«0004

NASA

(% {V]

OOOOQ
«0009
00004
0000?
«0004
w0004
«0p04
00004
«000%
00004
0004

CSF

'p0015
=e0000
40006
=e0010
~e0013
-.0015
w0015
~e0017
we002
0025
~o00106

20003
20004
20004
30004
0004
20004
20004
<0004
20004
20005
20004

PRELIMINARY *
Al 3-YR INTERYAL5 s DECLASSI FI1EUVU AFTER 12 YR S

09/14/67s

L/0

9.478
~6,919
«3.391

1.050
5,680
1,787
9,486
10.770
12.302
12,660
9.65¢

CSF

=20015

=+0000
=+0006
»00010
=~ 0013
=:0016
»e0015
~e 0017
-!0021
-9 0025
=90016




HIGH SPEED TUNNEL

PT H
930 o0
931 WU
932 o0
933 o0
934 +0
935 o U
936 ol
937 ol
938 ot
939 o0
940 U

LA A A»S~§

‘MACH

302

9301

302
302
.302
o302
302
302
301
«301

T e302

o

1284274
127,899
121,280
1264470
128,564
124,853
128,855
128857
127.896
127805
1284660

“HETA

~e02

=3.96

«2.99
=2.00
~1e01
- 03

« 96
1e94
2¢94%

Test 789

ALPHA

5.a5°

3.91 -

-s 2

c-—-i-—---!l!-!'L “

%

*

10 F T

RUN

56

TUNNELS

BALANCE 731

BUDY AX1S COEFFICIENTS -

-CNF

3165.
3208
3191
«3204
3217
.3196
«3189
3177
«3151
+3138
3197

TR 10FT

CaAF | CPM

0013 =,0183°
-e0013 =,0241
~e0002 -, 0209

«0005 -.0194

#0009 -, 0186

00011 -, 0185

0012 | o=eul8y

10008 =-.0197

00003 =-.0212
. %0006 ° -,0235

20010 =.0185

TUNNELS

Ca

*

L

>y

LU
+0008
20088
10069
00048
40029
<0009

-09012

=e0033

e 0053

»e0074
+0009

NASA

il

+0008
~e0175
“=30126
~e 0083
40039
<0009
« 0054
20100
0151
€0197
20010

* @ NASATPRELIMINARY

10y
N7 e
b

| =g0004

«0667

- e0492

»:

YR INTERVALS, VECLASSIFIED AFTER 12 YRS

| 09/14/67s

20337

20178

-e0002
*!0166'
~e0335

'30517

- 0679
»e Q004

L 4

-#

L

Y

*



e s e —— et 7K T TUNNELS  se N

BRAUP 4 = DOWNGRAUVDEWD AT 3~YR INTERVALS DECLAS

. HIGH SPEED TUNNEL & - oTESt 189 RUN 58 . BALANCE 731

B0DY AKIS COEFFICIENTS

L MACHT @ 3ETA- ALPHA . CNF . CAF ceM CRE -C¥H C8F e
MR TR Setc- NN - R .. Cn PR : :
; <5189 -e0219
5285 0 wel,0241
45283 . '
5242
25271
45260
"amse e
5327 *e0236

3 428940
eB06 429,084 =
$606 4259403 e e
ase3h . migb
6 428,812
428,911
5 428,745

ga&’

#8 6 NAS AT e, oo 7510 F7 TUNNELS . w#w®s &»A;?.—}A

P e S G 4



CEE R NAS A C bbbty ¢ Y ¢ 7 A 10 F T TUNNELS

BROUP 4 = UVOWNGRADED AT 3-YR INTERVALSY) DECLASSIFIED AFTER 12 YRS

P

- 94)
942

943 -

944
945
946
947
L 948
949
950
951

‘HIGH SPEED TUNNEL

pARO3A

320486 o
4. 320541

320,878
321.215
3224093

320,760

3204231

5 321.218
3204167

3204271
421199

TEST

ot §

BETA ALPHA

25F

=3,85

“w2e9l

=194
=] e00

. omel4

91
187
2e82
3477

me02

(A28}

RUN 57
£

I A .
BODY gﬁéﬁ C

CNF

04190
.4223
.4208
4210
4221
4205
4204
<4198
’04182
«4190
+4232

7T A 10 v 7

TUunNNELS.

2% NASA

BALANCE 731
OEFFICIENTS
CaF CPM CHM

-e0l03 '00255 . i, 09011
s 3127 -00334 % ’ q0090
'00118 _.Usoﬁr} 00071
-e01l2 - =ou292 | 00051
~e0110 40290 «0031
-e0lo7 T =028 1 V012
-e0107 ~a0288 - . w0009
-o0L10 T L0891 ¢ lee0028
-o0124 -, 0334 . we0070-
~e0L10 - =, 0291 0 U7 0010

PRELIMINARY ®

Cym

«0011

~e0130
~s0131
~20083
20037
20012
20058
e0107
" 0187

20204

vgooll

LSk

09/14/67s

AT

=+0014
<0673
00499
0325
«G159
93001T
=40179
=4 0383

- =g 0526

20692

#0015

2



e TR S D e ———— ¢ & & TAL0 FT TUNNELS s4% NASA PRELIMINARY e
GROUP 4 .« DOUXNORAUEY Al 3a-aYK INTERVALS, DECLASSIF LED ARFTER 12 YRS

RN

'HIGH SPEED TUNNEL - TEST 789 RUN 60 BALANCE 731 S - 09/1e/6Ts

BOOY AKIS COEFFICIENTS

PT . A maCn Q BETA  ALPHA ONF CAF. L CPM .. CRM. CYH CSF -
984 o0 .. e505 3209301 - . 60U - - : T e%183 ~00039 - =g0353 0008 20004 e 0022
985 U L0 o504 320,075 - =3,83 , " 04203 =, 0066 0410 +0090 =2 0190 T 2078

TLBBE T 40 U 1,505 3204233 0 ~2089 24185 =2 0055 =, 0379 20070 <30139 20548
COBTL T 00 T .505 320,835  =le92 <4216 . =0 0051 | =e 0369 +0050 *20091 00357
9BE o0 4504 3200118 =97 I " 4188 =c0046 L= 0360 20029 - . <3004& 0168
98y 1 40 T 45053204469 o0l (.25 04207 =00046 ~.0361 00009 20003 =g0018
L9905 L0, 508 320474 998 T o4199 =g 0046 -2 0358 00012 20052, - =g0209
DR9LT TG0 s504 320,129 191 ' $418& . - =,0050 -~ 0361 -s0032. 90100 290400
U992 e 6505 . 3206411 288 - 04182 T =e0057 -, 0375 w0852 20151 =g059%
T8993 T L0 4509 320,520 . 3,83 ;- 41TT . w0067 -2 0399 2e074 © $0198 w0779
954 T, 00 .S05 320,289 . 402 : #2190 e, 0067, -, 0362 ¢ o008 «0003 wo002%

.

® 8 # Iy ATS A, e, - o 4 "7k,—1‘0-F,T TUN'NEL‘$ b0 e NAS A C ikt T # o e



DR

A28i212

“fes.217.

2128111~
2. 4284012
G2 i2es0la
02 1285109 "
21275919

1278267 !
g iz8ei2e".
2:-1285398

TR U N"‘E'L‘S *“* NASAL PRELIM INA ‘8?\': s pe

ss 155“;'5‘9’_§" _ YRS E

A INTERVALSs 0ECE

- BALANCE 31 09/14/67s

. BODY AXIS COEFFICIENTS
' ;56’!°°¢2fr

90738
T e0883




LK 2

NAS A

G HOUP

PT

1017
1018
1019
1020
1021
1022
1023
1024

- l025-

-1026
to27

-4

VO WNGRAUVUEUU A

HIGH SPEEL TUNNEL

MACH

«302
.302
.302
.302
302
.302
<301
301

‘0301
‘w302

«302

Q@

127.947

128,251
1284342
128,047
128,141
128.237
127.852

127757

127.860
1284156
1284334

BETA

~e01
«3,95
=298
'1-99
«le00
=02
37
1e906
2495
3493

=e (0

TEST 789

"

ALPHA

542

88 N AS A Cume et ——, ¢

-

F T

RUN 62

TUNNELS

®ee NASA PRELIMINARY ®

BALANCE 731

BODY AXIS COEFFICIENTS

CNF

«3184%
3226
03209
03196
o3l97
«3189
«3192
«3174
3171
«3161
3204

TXWW FT

£y

CaAF CPM CRM

0130 =e 0308 . «0009
«0100 ~e0363 +0090
«0113 e 0334 0071
«0121 -.0321 » 0051
«0127 -, 0310 <0028
«0129 ~e0309 : 00010
0129 ~e0311 -;OOIQ
00123 ~e0318 ~e (032
0117 -e 0333 ~~é¢°53
«0106 =e 0353 - -2 0075
e0128 ~e0308 «0011

TUNNELS

1 omy

a8 NASA

Tl

20005
-s0182
~e0132

-+0086

~20040
20006
20052
20100
20150
20196
«000%

ol

09/14/67

e

INTERVALS, DECLASSIFIED AFTER 12 YRS



¥ 8 N AS A Ce S | '&qf @ 7TXA10 FT TUNNELS e 8 N ASA PRELIMINARY AR
GRODUP & = UVOWNGRAUED AT.3=YR INTERVALS DECLASSIFIED AFTER 12 YRS

P » S , . T gt
ALGH SPEED TUNNEL ‘ 1EST 789 RUN 61 BALANCE 731 S 09/1476Ts
o BOUY AX1S COEFFICIENTS ' ’
eT Ho © MACH Q BETA  ALPHA CNF -CaF CPM CRM LM CSF
995 .0 «607 4294293  =.02 o 5179 ~e0151  =,0429 . «0012 <0007 = 0033
996 WU T 1,606 428,658  =2,83 : " W5172 ~a0164 T eg0452 .0068 ~s0142 0562
997 . L0 2606 428,715 w=lae9v : 5164 ~e0159 -, 0439 «005] 20091 20354
998 7,0 7,607 4304034 -.97 . - 5219 -40159 e 0439 <0031 ~e 0042 0161
1999 - 40 «607 429,863 ~e02 N oSI98 - =,0157 ~ 0434 20012 +0007 =y 603
1001 W07 .607 429,532 09l ' +5200 0159 . ~,0431 1 L0007 <0057 »e0223
C1002 a0 J607 429,384 1.85 L e51T8 -e0161 ~.0430 T -a..0026 - 30106 . 0414
1003 20 4607 429,156 2481 " +5200 “e0170 40450 i 240048 . 20159 - 20615
C1004 .0 1605 427,686 ~e0l - 5190 ~+0158 0434 . 20012 ‘0007 s 0031

»# e yASaA (U ¢ 4 ( K10 FT TUNNELS v u




# 88 yaSsa

GROUP 4.

- DOWNGKADED A

HEGH SPEED TUNNEL

PT H
1039 . o0

" 1040 o ¥
1041 o0
1042 2l
1043 o0
1044 o0
1045 o0
1046 ]

T 1047 20

MACH [M]

+006 428,825
«606 428,841
«606 428,901
«607 429,308
o607 429,807
o607 4294307
607 429,993
«607 429,753
«606 42B.963

BETA

=e 04
-2.88
~1.95
-le00

-e06

88
le.82

2433

-2 04

e

TEST 789

ALPHA

7.00°

1
i
|
i

7 X110 F T

Run

64

TUNNELS

BALANCE 731

BODY AKLIS COEFFICIENTS

CNF

«5066
«5140
eS1l4d
5138
5110
5119
+51]16
5132
«5152

7 X110 FT

*

CAF cPM
-e0075 -, 0479
=4 0099 -, 0502
-,0091 -, 0493
=~ 0086 =, 0439
~-e0084 =o 0484
- 0087 -, 0482
«e0090 ~ 0486
~e0094% 'b0§91

=« 0089 - o 0489

TUNNELS

L]

}.

»

L 2

NASA
K INTERVALSY VECLASS]IFIED AFTER 12 YRS

PRELIMNINARY,

*

CYM

£0012

-50139
-zOOB?
~s0038
«0012
0060
20110
20138
0012

KT )

A%

09/14/67s




#88 JASA CouiEidiorerarewmg * %8 7 AL0 FI TUNNELS ##%#% NASA PRELIMINARY #s&
6ROUP 4 = UVDOWNGRADEUD AT 3-fR [NTERVALS) DECLASSIFIED AFTER 12 YRS

PR
“‘&-_-rr»:%éﬂr\' R e e AT AR )
HIGH SPEED TUNNEL TEST 789 RUN 63 BALANCE 731 , 09/14/6Ts
800Y AxIS COEFFICIENTS
PT n MACH @ BETA  ALPHA CNF CaF cPM ‘ CRM S CYm CSF
1028 .0 <505 3204677 -.03 k4118 00024 =. 0409 L #0011} 40009 *30011
1029 0 - o505 320539 =3.86 4167 =~ 0005 ~e 0454 00091 - ~e0186 90771
1030 © o0 05053200699 =291 . 04151 «0007 e 0426 00172 ~e0133 00566
1031 o0 505 3204681 =l.96 4156 0012 ~e 0417 . -e0051 ~20085 20373
1032 o0 «505 3204849 -39 ° 04152 «0016 ~e 0413 0030 »e0038 +0182
1033 «0- 505 3214114 =03 6.23 «4154 «0018 o 0414 «0012 20009 «s0008
1034 o0 «505 320851 .91 A 0414] $0018 0412 | .e0009 <0058 -3 0202
1035 o0 «505 3204330. 1.87 «4136 «0015 -, 0415 | =e0029 20106 *y0396:
- 1036 o0 <504 3200168 2485 +4130: 0009 -, 0429 ~e0049 50157 20596
1037 o0 - <504 319.923 = 3.80 = 04107 «0000 = 0455 - 0072 20206 2 0787 -

1638 - L0 ,505 320.847 -e01 © a4162. «0018 -, 0413 0011 . . «0010 ws 0013

#se yasaA CNTTOONTLAL ®*%#% 7X10 FT TUNNELS #%# NASA




AL10 F T TUNNELS #%8 NASA PRELIMINARY ...

™,

YR INTERVALSY DECLASSIFLED AFTER 12 YRS

GROCUP 4 - DO WNNGRAUDED Al

MIGH SPEED. LUNNEL . . CTEST .48 RUN 66 BALANCE 731 s 09/16/67¢

BODY AX1S CUEFFICIENTS

PT H MaCH W BETA ALPHA CNF CaF CPM CRM » CvM CSF .
1071 o0 +505 320,769 = =-,02 «4139 0021 0392 e0012 20009 -y 0014
1072 o0 #505 321,162  =3,8% +4183 -+0009 -, 0438 <0090 20186 20759
1073 .0 505 321,145  =2,91 4184 0002 -, 0413 0072 0138 «0573
1074 o0 +505 321,127 =1.96 4173 20009 -, 0396 #0051 »¢0085 20370
1075 o0 504 320,321 -.99 o 4lel «0014 -, 0391 «0031 «20039 +0180
1076 N «504 320.229 =03 6.R3 «4170 e0016 -, 0396 «00i2 +0009 =, 0010
1077 o 505 320,855 w91 4165 «0015 -,0393 »e0009 © «0057 0197
1078 o0 «505 320,866 1.87 4154 «0013 ~040] -e0029 20107 -,0398
1079 ol «505 320.794 2,85 4143 $0007 0414 - 0050 20160 -y 0597
lo8o o0 «505 320,728 3479 4131 -e0001 -~y U435 «e 0069 20204 - 0T79

108} o «505 320,584 “ell 4195 +0015 ~e0397 «00i2 0011 =s0016

#88 NASA COhedsiaieitee— ¢+ * 7 X 10 FT TUNNELS



B e A5 A TSRz ¢ 3 ] K10 FT TUNNELS #s4 NASA PRELIMINARY e
GROUP 4 = VOWNGRADEU AT 3-Yr INTERVALSS DECLASSIFIED AFTER 12 YRS

ALGH SPEED TUNNEL: = s o efeST 789 RUN 65 BALANCE 731 ,ww«%%ﬁ@“*“”””:”W“m$ﬂ6§7i41§73

BUDY AXLS COLFFICIENTS

Pr M MACH  Q BETA  ALPHA CNF CAF cPM , CRM cYm CsF
1060 o0 #302 1284336 -eul © .3198 «0130 “e 0299 ' « 0009 20005 +0004
1061 o o301 127671  =3.94 +323% «0099 =e 0344 00091 ~+0185 «077
1062 o e302 1284052 =297 o3221 e01i2 0317 «0071 -30135 20569
1063 .U «302 1286145 =1.99 3212 +0120 e 0297 « 0049 ~20086 20381
1064 2l ¢302 1284626  <=levl e 3221 0126 =~ 02990 «0030 -2 0040 00192
1065 N «302 1284336 -e0l 5.42 03219 00129 ~.0291 «0008 «0006 +0006
1066 oV «301 127.950 1 . #3206 0128 ~.0292 ~00012 20053 e 0184
1067 oV .302 1284435 1095 .3192 : 00123 ".0302 ..0031 !0100 '29;7‘

1068 o «302 128,634 2496 $3192 «0116 0317 © me0053 0152 »s 0576
1069 «0 .301 127,964 3.92 #3171 «0106 . =e0337 -e 0075 . 0198 =, 0765
1070 o0 «302 128,335 =e00 3227 0127 ~e029¢ 90011 00007 - «0002

88 N AS A I, 5 5 7 x10 FT TUNNELS s®% NASA

Mrs.v.-a:a- e e “éﬁ”



L 4

G'===i-i=ﬁ §=!=.====iz;§-é>a

UOWNDBDRAUVEWD A

Al SPEEL TUNNEL

% gASA
G OUP &
PT H
1103 ]
1104 Y
1105 o0
1106 Y
1107 o0
1108 o U
1109 o0
1110 .0
1111 It
11ie Y]
1113 «U.
L I N A S

mMaCn

o302
«301
o302
«302
<302
302
«301
«302
302
«302
«302

@

128.229 -

127,654
126,039
128,229
1284519
128,229
127,939
1284037
1264137
128,141
128,034

BETA

-eU1
44,06
=-3,06
2404
=1e02

-0l

levl

2e08

_3006
4,06

«00

TEST, 789

ALPHA

5.42°

1

;T ALl FOT
3 - YR

RUN 68

TUNNELS

INTERVYALS

BALANCE 731"

BUOY AAlS COEFFICIENTS

CNF

«3102
«3110
«3118
3107
«3106
«3114
« 3098
<3084
«3083
«3058
«3110

T 210 F Y

CaAF

«0115
«0101
«0106
«0109
« 0113
«0114
o0115
«0114
ell2
s 0110
20113

TUNNELS

# % & NASA

cPM

»0069

,0048
L0060
. 0066
20073
L0072
L0071
L0071
20069
0064

L0068

chm

«0010
« 0045
20038
20029
0019
«0009

-e0000

-2 0008

-s0017

~s0026
o0011

PRELIMINARY
PECLASSIFIED AFTER 12 YRS

cYm

T «0001
20024
0019
0013
20007
«0001

=e0005

=20011
=e0017

«e0023
«0001

o % ®

09714767,

;
SLEr

=

sev nasa ea T T T .



* & @

PT
1082
1043
1084
1085
1086

1087
1088
1089
1090

WA 3 A C.H.ﬂ-ﬁ-ﬁ-ﬂ.ﬁ.lll‘l-l-!' #* W ¥ /I X 10

G RN yP & - UOwNGOGRAUEU AT 3 «YR

HIGH SPEED TOWNELe roosnivsmsciomiin o Sl 89

H MACH o

ol «OUT 429,670
.0 606 429,019
oV 2607 429,494
A 607 429,983
o 607 4294483
o0 «600 429,233
o0 607 429,669
«0 «607 429.599
ol 2606 429,142

BETA

e 05
=2.,88
=196
=1,01

=)0

89
l1.82

2030

-}

- BUDY. AXIS COEFFICIENTS

ALPHA CNF

- #5098

«5156

5190

. 5189
7.00 5159
+5154
05144
+5126
#5176

CF T

TunNELLS * # &

NASA

INTERVALSy VECLASSIF

RUN 67

CaF

-s0079
-e0101
‘00097
-e 0091
-« 0088
-2 0090
- 0092
~e0094
=~ 0091

BALANCE ?él

cPM

-, 0457 3
-, 0486

-, 0473

-, 0464
'00@65
-00462
-00472
‘.0*76

e 0465

ChM

20014

« 0072
<0052
« 0034
+0015
~+0004
-+ 0024
o036
.0013

PRELIMINARY ##»s

IED AFTER 12 YRS

o041l
=<0087
~e0039
20011
«0061
0112
20141

0012

09/14/6T -




I A10 FT TUNNELS ®#%e& NASA PRELIMINARY @®was
3-aYR INTERVALSY VDVECLASSIFIED AFTER 12 YRS

HIGH SPEED. TUNNEL -IgST 789 RUN 70 BALANCE 731 “Q9RL4/76T o
BOLY AXLIS COEFFICIENTS '
PT H MACH @ BETA  ALPHA CNF Caf cPM CRM CYM CSF
1125 40 4606 429,330  =.03 A 5127 -.0116 -.0043 0016 " 40002 «0005
1126 .0 ,607 430,335  =4,21 5195 -e0142 -,0057 00067 20024 00361 .
1127 0 1607 429,485 =3.18 W5179 -.0136 -.0030 <0043 +0020 <0274
1128 W0 606 429,392  ~2.14 5182 -e0131 -, 0054 +0033 40013 «0186
1129 o0 .607 430,138  =1,10 . +5184 -e0129 -, 0054 0024 <0008 0096
1130 o0 606 429,386  =,05 700 .5181 ~.0127 -, 0052 .0016 20002 +0004
1131 «0 .607 429,479 1.00 . 0516§ «e0125 '.0045 .000§ 020003 ’50086
1132 oo ,606 429,070 2,05 +5156 -.0125 -.0042 -e0001 -s0009 -e0173
1133 0 1606 429,336 3.13 5167 -.0127 -.0037 «e0010 ~s0015 - 0269
113¢ WU L6006 429,276 4,16 +5164 -.0129 -, 0043 «e0018 «s0020 0360
1135 0 606 429,132  =,03 «5192 -.ul28 ~.0053. 0016 +0002 10004

# #® NASA W“’%'7x10 FT TUNNELS *# %% NASA



*

w w

‘1A DA

G ROUr 4

PT

1114

1115
1116
1117
1118
1119
1120
1121
1122
1123
1124

" @

Alon SPEED Toawel™"

4 A S A

[ e Y

paCri

«504

«50%
«S04
+500
«305
«505
«H09
«505
«504
o504
¢S04

Ay ¢ ¢

VOWNGRAUED AT

o

3204369
320,034
3200112
J20 814
3204898
320 «455
3200458
320734
;201390
3204315
320.276

BETA

~elL
-4ei%
-3.13
w2e0Y
«1e05
-2
lev2
2e05
311
4,14
«00

TES:i+ 789,

ALPHA

623"

7 K 10

3 - YR

F I

TUNNELS

INTERVY ALS

RUN

69

BALANCE 731

BOOY AXIS COEFFICIENTS

T x 190

F T

VECLASSIFIED AFTER

# %% NASA

CAF CPM

= 0007 =, Q0u9
-e001Y9 -,0018
-+0015 ~e 0009
-e0013 = 0009
-e0012 ~.0009
-e 0010 -, 0011
=e0010 ~+ 0006
~e (008 - 0002
- 2008 -.0001
-4 0009 -, 0006
=su0ll ~,0012

TJUNNELS

*

*

CRM

«0012
«0048
#0040
00030
«0021
<0012

0005

-«0005
-e0013
-.0024

00013

NASA

PRELIMINARY - #se

CYM

20001
20025
20020
+0013
00007
<0001
~20004
=+0010
«20016
-s0022
+0001

T 09/14/6Ts C

12 YRS

o



Moment reference

Reference dimensions
Area 5000 sq ft
2782 Span 60000 in.
Chord 13.10 in.

1
|

1940

Alternate bomb
— 237 ———H '

%

/V

i

| (L</ﬁs : ‘L 2643 T
. _
‘ 6/4 .
Aircraft ground /ine t
6400 5160
6000 -

Figure 1.- Three-view drawing of model tested. {Dimensions in inches.)



Configuration  x,in. y,in.
: nJ T _g 1848 216
d T_e 2028 /6
““““ Ys T» 1982 -268
Rack (J)
. Fuseloge nose
187diam

. + _#E)
i
/; ‘
. % P
.
R 10.13
[N R
“— Bottom of fuselage
Figure 2.- Drawing of tomd, rylons, and triple ejection rack.
e
e v v vy



T—’"“‘"“ Center /ine

TS R T o PP

25.80

Alternate location

Figure 3.- Drawing showing designation and location of various bomb components.
M 2 “
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Figure 17.- Variation of the lateral-directional stability parameters with Mach number.

{ Porameters measured from figures 15 and 16.)
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